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IN AN earlier study (Sorsby, 1940) attention was drawn to the 
polymorphism of the dystrophies of the macula. It was shown 
that when such genetic affections as ‘‘ family choroiditis ’’ (Doyne, 
1899, 1910), the central fundal disturbances in elastosis dystrophica 
(angeoid streaks—Doyne, 1889; Plange 1891; Grénblad, 1929; 
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Bock, 1937-38; and Prick, 1938) and central choroidal sclerosis 
(Sorsby, 1939) are excluded, the residual group of macular 
dystrophies of an atrophic character, generally associated with 
the names of Stargardt and Behr, cannot be regarded as a sharply 
defined clinical entity. Evidence was brought forward for the exis- 
tence of a variety of additional types: exudative, heavy pigmentary, 
and “‘inverse retinitis pigmentosa.’’ It appeared from the literature 
(Mazzi, 1934 and Waardenburg, 1936, 1938) that there was also 
the possibility of a haemorrhagic type but the evidence was 
regarded as unconvincing. It was also suggested that Doyne’s 
choroiditis was a variant of the ‘‘ exudative type,’’ and that each 
of the four main forms of macular dystrophy—the atrophic, 
exudative, pigmentary, and inverse retinitis pigmentosa types— 
showed subsidiary variants in different families. As to the age 
of onset of these affections, it was shown that Behr’s classification 
of lesions as occurring at birth, early in childhood, adolescence, 
early adult life, and at the beginning of involution, and possibly 
also at old age, was: distinctly schematic; there was nothing to 
support his suggestion that the Jesions appeared at critical periods 
of life, for the age incidence of macular dystrophies was found 
to extend over a continuous unbroken range. The conception 
that these lesions are purely macular was shown to be too rigid, 
for in many cases considerable extension beyond the central area 
could be observed in longstanding cases. Moreover sharply 
defined peripheral and central lesions may be present in combina- 


tion (Sorsby, 1941), 


The present study based on five families brings out the existence 
of a genetic affection which manifests itself at about the age of 
40 years. In the early stages there is oedema and a haemorrhagic- — 
exudative reaction in the central areas ; this progresses unto atrophy 
centrally, generally with some choroidal sclerosis and heavy pigmen- 
tation ; ultimately the whole of the fundus shows a diffuse atrophic 
reaction. The affection is inherited as a simple dominant. It 
therefore establishes the existence of a haemorrhagic type of 


_ macular dystrophy, and confirms the view that macular dystrophies 
cannot always be regarded as localised lesions, but are occasion- 


ally, and possibly frequently, merely the starting point of a diffuse 
retinal or choroidal disturbance. 


I. CASE RECORDS. 


1. The Randall family. 
(Pedigree Plate 1 and Figs. 1-5). 


(1) Miss Mary RanpaALt (IV, 1 in pedigree plate I). aged 39 years when first 
seen in May, 1946. Her vision in the right eye was 6/60 and in the left 1/60. 
Three years previously Mr. H. M. Armstrong, of Bedford, had found vision of 
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6/6 in the right and 6/12 in the left. ‘The left fundus at that time showed a 
pale oedematous central area with a small haemorrhage on its outer side. An 
intensive general examination proved negative, and early in May, 1946, the patient 
was again seen by him as vision of the right eye had become blurred. The 
fundus appearances in this eye were now identical with those observed in the left 
three years previously. ‘The picture in the left eye had changed considerably 
meanwhile; the central area had become largely scarred, as can be seen from 
Fig. 1b. The changes in the right eye became more marked during the course 
of the succeeding two months. Fig. la shows that by July, 1946, the oedema 
had spread to involve the disc so that the picture was now one suggestive of 
neuro-retinopathy showing oedema, haemorrhages and exudates. Observed 
frequently since May, 1946, the changes in the left eye have not progressed to 
any extent, whilst those in the right eye are now (22 months later) assuming 
the appearances of atrophy (Fig. 1c). This patient’s peripheral fields are full. 
Colour vision is good and there are no subjective symptoms of night blindness, 
or of poor dark adaptation. A provisional diagnosis of macular dystrophy of 
the exudative type made by Mr. Armstrong seemed reasonable, particularly in 
view of the family history. The patient held that the affection had appeared in 
her family over three generations, always coming on at about the age of 40. 
She stated that the women in her family are apt to be more severely affected 
than the men, and did not readily accept an assurance that there was no danger 
of blindness as distinct from central loss of vision. A full investigation of the 
family, which originally hailed from Bedfordshire, but is now scattered in that 
county, Northamptonshire and the South of England, was made possible by her 
ready collaboration. 


, Plate I shows the pedigree which extends over five generations 


with observed cases in the second, third and fourth generations. 
There is only presumptive evidence of the affection in the first 


generation, whilst the members of the fifth are all too young to 
show the affection. In Miss Randall’s generation (the fourth) there 
is only one other affected member as yet, a second cousin, Mr. 
John Pritchard. 

(2) JouN PrircHarD (IV, 24) is now aged 44 years. He was seen 15 months 
‘ago, when his vision was 6/6 each eye and the fundi were normal. Six months 


later he came complaining of sudden blurring of sight in the right eye. Vision 
was down to 6/36 in this eye, and ophthalmoscopically the picture was identical 
to that first observed in the case-of Miss Randall. There was a central oedematous 
area with temporal and also nasal haemorrhages. ‘The disc and vessels were 
normal. His fields were full and colour vision was good. He had not experienced 
any symptoms suggestive of night blindness throughout his life. Unfortunately 
it has proved impossible to follow him up. 


In the generation antecedent to these two patients five affected 
members were observed personally by one of us (A.S.).- Records 
concerning two more have been obtained from Mr. E. H. Harries- 
Jones of Northampton, whilst three more who are now dead are 
reputed to have been affected. The sub-joined case histories 3-12 
give the details concerning this generation. 


(3) Mrs. Maser Prircnarp (III, 12), the mother of J. P. (No. 2 above and 
IV, 24 in pedigree), aged 67 years. Her trouble started at the age of 40 years 
and has progressed slowly. Vision is 6/36 partly in each eye. As can -be seen 
from the fundus drawings (Figs. 2a and 2b), there are massive pigmentary changes 
in both eyes extending well’ beyond the central area, particularly in the left eye. 
Apart from the pigmentary changes, there is a suggestion of patterned exudate 
‘on the nasal side of the right disc and peculiar “woolly” massive exudates 
temporally. In both the right and left fundi the choroidal vessels in the central 


‘ 
i 
{ 
} 
f 
} 
} 
: 
i 
j 
‘ 


70 ARNOLD SORSBY, AND OTHERS 


area are exposed, and there is a suggestion of incipient choroidal sclerosis. This 
pt too, has not been conscious of any night blindness, and her colour vision 
is good. 

(4) Mrs. Amy Martin (III, 16). Aged 68 years, her fundi are not markedly 
dissimilar from those of her cousin, Mrs. M. P. (III, 12). The same massive 
pigmentary changes and patterned exudate are present, but there is also undoubted 
evidence of central choroidal sclerosis. Towards the periphery the choroidal 
vessels are exposed, but not definitely sclerosed. Vision is 6/60 in each eye. 
First symptoms developed at 41. She gets about freely, and by the aid of a 
magnifying glass can read big type. Fig. 3 shows the fundus of the right eye. 
The left (not drawn) is very similar. 

(5) Atrrep RanpALL (III, 6), a member of the sibship including patients Nos. 
.5 to 9 (III, 6, 4, 3, 1 and 2 respectively), was seen in 1937, when drawings 
were made of his eyes (Figs. 4a and 4b). Vision was reduced to hand move- 
ments in each éye. His sight had failed at the age of 43 years and steadily 
got worse. “At the time of examination, when he was 56 years, he could readily 
find his way about London. He died a year later from lymphatic leukaemia. 
His peripheral fields and colour vision were good. Both fundi showed extensive 
choroidal atrophy in the central and pericentral areas. There was much pigmen- 
tary reaction in the affected area and unmasking of the choroidal vessels 
peripherally. Distinct choroidal sclerosis on the temporal side of the right disc 
was present. 

(6) Mrs. AnntE THORNTON, aged 71 (III, 4). This patient is totally blind. 
A full examination proved impossible. ‘Twenty years ago she had trephine 
operations on each eye—apparently not for glaucoma, but for the relief of failure 
of sight, which began at about the age of 40 years. There is some post-operative 
iritis. An incomplete view of the fundus revealed an almost totally white back- 
ground with massive pigmentary changes and narrow retinal vessels. ‘The discs 
were somewhat pale, but showed no evidence of glaucomatous atrophy. Tension 
in each eye was normal. Fundus drawings could not be obtained, but the 
appearances are very similar to those seen in her sister, Mrs. E. C. (III, 3). 

(7) Mrs. EtizapeTH CiarK (III, 3). A frail old lady of 77 years, suffering 
from chronic glaucoma, which has not been treated. Her sight began to fail at 
about the age of 40 years and has deteriorated steadily. Fig. 5 shows the 
fundus of the left eye. Apart from glaucomatous atrophy, there is obvious 
choroidal sclerosis peripherally, and almost total atrophy of the choroid and retina 
centrally with massive pigment proliferation. 

(8) and (9) Jonn RANDALL AND GeorGE RANDALL (III, 1 and 2), two elder 
brothers of the last three patients. Both these are now deceased.~ The elder 
of these two brothers was the father of our first patient. He died aged 67 years, 
and could see to get about the country until the end of his life. His trouble 
began at the age of 40 years, and he had to retire from business at the age of 
52 years owing to “centre blindness.” He was seen during the first world war 
by Mr. Harries-Jones, who found a central haemorrhage in one eye, followed 
in about two years by the same condition in the other. The younger brother 
(III, 2) was known to Mr. Harries-Jones as likewise affected. 

(10), (11) and (12) (III, 7, 9 and 14). The three deceased members of this 
generation concerning whom only hearsay evidence is available. 

Rosa RanpDaALt (III, 7) is reported to have died blind at about the age of 70 
years. Her trouble began at about the age of 40 years and progressed steadily. 

Joun RanpaALL (III, 9) died at the age of 57 years. His sight is stated to have 
been “slightly affected” from “centre blindness.” 

Florence O’Hara (III, 14) died aged 72 years. She is reported to have “ lost 
central sight” at 42 years, but could always see to get about. 


In the generation antecedent to this, one member (II, 3) was 
observed by Mr. Harries-Jones, and two more are reputed to have 
been affected. These patients (13-15) are now all dead. 


(13) Gerorce RANDALL (II, 3) is reported to have developed “centre blindness ”» 
at the age of 40 years. He lived until the age of 72 years and could “see 
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sideways.” He used to get about comfortably in the village in which he lived. 
Mr. Harries-Jones writes concerning this patient: “I saw him about forty years 
ago at a doctor’s surgery with very poor light, and found both retinae covered 
with pigmentary degeneration, and central vision practically nil.” . 

(14) RicHarp Ranpa.t (II, 4). His daughter, Mabel (III, 12), states that his 
“central sight” went at the age of 40 years. 

(15) Mrs, Sarau Burt (II, 5). Her daughter, Amy (III, 16), states that her 
, mother became affected at the age of 48 or 49 years, when “her central sight 

went.” She died at 65 years and was “ four-fifths blind.” 3 


Concerning the first generation all that is known is that John 
Randall died late in life-and had ‘‘ perfect sight ’’ : his wife died 
at the age of 40 and was not known to be affected. A brother of 
hers, who survived to old age, is said to have been affected. Apart 
from: the eye lesions this family is remarkably free from general 
disturbances, and in particular from cardiovascular and neuro- 
logical affections. There is no instance of consanguineous 
marriages in this group. : 

Reconstructing the essential features of the affection as seen 
in this family the following points emerge : ; 

(1) A fundus lesion has been observed over three generations. 
Transmission is not sex-linked, and the mode of inheritance fits 
in well with a simple autosomal dominant. This is shown by the 
following analysis : 


Number of individuals aged 40 years and over. 


Unaffected Affected 


Generation F, 


M 
II 1 
III 2 
IV 
Vv 0 

4 


15 


(2) The affection begins at about the age of 40. Subjectively 
the first sign is blurring of vision. Objectively the course of the 
affection extends from a localised oedema of the central area 
associated with haemorrhages to a terminal phase in which 
choroidal vessels disappear and massive pigment proliferation is 
seen against a white background. Figures 1 to 4 show the succes- © 
sive stages beyond the initial slight and localised oedema at the 
macula. Figs. la and 1b illustrate the appearances in the same 
patient in whom there was a time lag of three years between the 
left and right eye: Fig. 1c shows the condition depicted in Fig. la 
after two years. Figs. 2a and 2b illustrate considerable extension 
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‘beyond the central area with exposure of the choroidal vessels, 
proliferation of pigment and the presence of woolly exudates in 
the patient in whom the affection had run a relatively mild course 
over 27 years. Fig. 3 shows a still further extension of the process 
with clear choroidal sclerosis. The time factor is approximately 
the same as in the preceding patient. Figs. 4a and 4b represent 
the fundus appearances after the affection had existed for some 
sixteen years. Here central vision was rather more affected and 
choroidal atrophy rather than choroidal sclerosis is evident. The 
lesion is still largely central, but though more localised and of 
lesser duration would appear to be more intense than in the pre- 
ceding two patients. Fig. 5 may be taken’ as representing the 
terminal state: the choroidal vessels have disappeared centrally 
and are sclerosed peripherally. There is no suggestion of any 
haemorrhages or exudates, but massive pigment proliferation is 
present. 


(3) The histological nature of the affection is dubious. The first 
objective signs would suggest a central retinal lesion. The inter- 
mediate and terminal stages indicate that the lesion is primarily 
choroidal. It is possible that the apparently retinal lesions first 
seen are the result of the slow cutting-off of the choroidal blood 
supply to the central area of the retina from underlying choroidal 
sclerosis. 

(4) The available evidence therefore points to a genetic affection 
of a simple dominant mode of inheritance, beginning at about the 
age of 40 with a picture simulating central retinitis or possibly 
neuro-retinitis. The prognosis is, however, more serious than 
in a macular dystrophy, for in the course of time the whole of the 
fundus is involved from sclerosis and ultimately disappearance of 
the choroidal vessels. Though there is some variation in the | 
rapidity of progress in different members of the family, it may be 
taken that blindness ensues in the course of thirty years or so. 


2. The Carver family. 
(Pedigree Plate II and Figs. 6-15). 


In this family—mostly resident in Cumberland—affected 
members have been observed over two generations by one of us 
(M. E. J. M.). As can be seen from pedigree plate 2 there is a 
history that two more antecedent generations’ were likewise 
affected. The surviving members of the fifth generation are all 
‘below middle age. Twenty-seven members of the third and fourth 
- generation of this family over the age of 40 years have been 

examined and 14 were found affected. All but one patient (IV, 35) 
dated their trouble to round about the age of 40. None of the 
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affected individuals is the offspring of consanguineous parents. 
The condition is known in the family as the ‘‘ Carver eye ’’ after 
the male member of the first generation. The family holds that 
only blue-eyed members are affected. 

Fundus drawings(M. E.J.M.)of ten patients are available. For 
the sake of convenience four groups in -_ family may 
be described separately. 


(a) Anthony Hepburn and his children (III, 3 and IV, 8-16). 


(1) AnrHoNy HeEpsurRN, aged 75 years. First noticed deterioration in vision 
at about 42 years. Objects appeared to be distorted. Now vision is hand move- 
ments at | ft. in each eye. As can be seen from Fig. 15, the fundus of the 
right eye shows a white reflex with some exposed choroidal vessels and scattered 
gross pigmentation, the latter being especially marked centrally. The retinal 
arteries are somewhat narrowed. The fundus of the left eye is essentially similar. 


There are 4 sons and five daughters all of whom were examined ; 
three sons and two daughters were found affected. (Patients Nos. 
2-6 below.) 


(2) NeLiie, aged 52 years, married Bedford (IV, 8). She had no trouble 
until about four years ago, when she began to notice that, despite correct glasses, 
she could not read. She is able to get about but has little central vision. R.V. 
1/60, L.V. 2/60. As can be seen from Fig. 10, which shows the left eye, the 
macular area is heavily pigmented, surrounded by a white area of choroidal 
atrophy. At about the macula itself there is an oval red area, probably a hole. 
There is a small area of choroidal atrophy with exposed vessels below the main 
patch. The fundus otherwise looks reasonably healthy.. Appearances in the 
right are only slightly less marked; there is, however, no suggestion of a hole 
the macula. 

(3) ArcHige HEpsurn, aged 50 years (IV, 9). At the age of 48 years he noted 
that objects became.much smaller in appearance and that blues were confused 
with greens. R.V. 6/18, L.V. 6/18 part. No defects in colour vision. As can 
be seen from Fig. 11, there is a generalised atrophic-looking fundus somewhat 
simulating retinitis pigmentosa sine pigmento. ‘There are fine scattered pigment 
‘spots in the macular areas and there are peripapillary groups of small white spots 
along the upper branches of the retinal vessels, themselves.rather narrow. The 
choroidal vessels show clearly at the periphery. 

(4) JoHN HeEppurn, aged 47 years (IV, 10). The right eye has 6/6 vision 
and the fundus appears normal. The left eye is stated always to have been 
divergent, and the fundus shows a central atrophic and pigmentary lesion (Fig. 7). 

(5) Marcaret HEpsurn, aged 46 years (IV, 11). Has not noticed much wrong 
with her vision. Both maculae show moderately fine pigmentation. 

(6) Jim HeEpsurn, aged 44 years (IV, 13). A few months ago he began to 
notice that he could only see part of an object with ‘his left eye. Vision has 
gradually become worse so that he is now unable to follow his occupation. 
R.V. 2/60, L.V. 2/60. Definite paracentral scotomata. The right fundus shows 
a large atrophic area in the macular region (Fig. 9). There is some fine pigmen- 
tation, mainly marginal, and the choroidal vessels are exposed in this area. To 


the temporal side of this atrophic patch is a small jagged intensely red patch, 


probably a small haemorrhage. Otherwise the fundus looks healthy. There is 
a similar, but somewhat larger, patch of atrophy in the left macular area; this 
patch shows pigment centrally as well as at the margins. 


(b) Mrs. E. Lace and her daughter, Mrs. S. Hayes (III, 8 and IV, 20). 


(7) Mrs. Etven Lace, aged 74 years (III, 8). Vision began to deteriorate at 
about the age of 45 years, and is now hand movements at 2 ft. Her fundi 
show massive central and peripapillary choroidal atrophy of a gyrate type. There 
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is considerable pigment disturbance. Peripherally the choroidal vessels are 
exposed and there are numerous atrophic areas (Fig. 14). She is not myopic. 

(8) Mrs. Saran Hayes, aged 54 years (IV, 20). About 8 years ago (though 
probably earlier) her sight began to deteriorate. Vision with small minus 
correction is right 6/18, left 6/24. The whole of the fundus is “thinned ” 
and patchy with fine and scattered muddy-looking areas (Fig. 13). There is 
peripapillaty choroidal atrophy, not clearly delineated from the surrounding 
retina. ‘The macular area is “muddy” with some fine pigmentation. The retinal 
arteries are narrowed. 


(c) John Batey Murray (III, 19), his brother, Dryden Murray (III, 21), his 
sister, Jesste McLean (III, 23), and Dryden Murray’s son, Jim (IV, 37). 


(9) Joun Batrey Murray, aged 78 yeats (III, 19). The third member of a 
sibship of eight, of whom three are known to be affected and two more reputed 
to be so.’ He himself has never complained of his sight, and would not admit 
any visual defect. His fundus lesion (Fig. 8) was discovered during the routine 
examination carried out for this study. Vision is about 6/18 in each eye. The 
fundi show fine scattered pigment in the macular area, with patches of choroidal 
sclerosis in the perimacular and peripapillary areas. The rest of the fundus_ 
appears healthy. The retinal vessels are normal. - 

(10) Drypen Murray died in 1941 at the age of. 73 years (III, 21). His sight 
began to fail at about the age of 45 years, and in 1940 he had only perception 
of light. There were some slight lens opacities and the fundus showed massive 
choroidal atrophy, some choroidal sclerosis and gross pigmentation occupying 
the whole of the central and peripapillary areas. The retinal vessels were 
somewhat narrow. Unfortunately no drawing was made. 

(11) Jessre McLean, aged 71 years (III, 23). Sight began to fail at about 
the age of 40 years. Seen when aged 69 years, there was absolute glaucoma -in 
the right eye. The left had perception of light only. The fundus showed massive 
choroidal atrophy centrally reaching out to the periphery with coarse pigmen- 
tation. Six months later she developed an attack of acute glaucoma in this 
eye, which also went on to absolute glaucoma. 

(12) Jim DrypEen Murray, aged 50 years (IV, 38), the son of Dryden Murray 
(III, 21). At the age of 36 years he began to notice that objects looked distorted 
with the left eye. The appearances observed four years later by Dr. J. A. Ross, 
of Carlisle, are depicted in Fig. 12a. A heavy exudative and atrophic reaction 
is present centrally. The same symptoms developed in the right eye two years 
later. Fig. 12b shows the fundus of the right eye at the present; the left eye 
is rather Icess heavily involved. In both fundi the whole background shows 
degenerative changes, most marked in the central areas. At the macular and 
the peripapillary areas the choroidal vessels are exposed, with evidence of sclerosis. 
Extensive pigmentary changes are. present. Vision is grossly affected in the 
periphery as well as centrally. 


(d) Two further observed members, Annie Kirkpatrick (III, 11), and her 
nephew, John Ernest Murray (IV, 36). 


(13) ANNiE KirKPATRICK, aged 65 years (III, 11). The patient has been short- 
sighted since childhood, but has not been able to obtain suitable glasses for some 
indefinite time. She has a moderate degree of myopia with astigmatism. Her 
fundi are similar in appearance to that of Anthony Hepburn (III, 3), illustrated 
in Fig. 9, though the condition is not quite, so advanced. 

(14) Joun Ernest Murray, aged 59 years (IV, 36). His mother, Ann Tyson 
(III, 17), died at about the age of 80 years.. She is reputed to have been 
unaffected. (Her brother, John Batey Murray (III, 19), was also reputed to be 
unaffected, but was found affected on examination.) John Ernest Murray noticed 
deterioration in vision when he was aged 18 years, but served in the Army ‘during 
the first world war. He states that his vision has not deteriorated since the 
age of 26 years. Vision in each eye is 6/18 and the fields are full. Fig. 6 shows 
the condition of the right eye. The left is similar, There is fine pigmentary 
disturbance and some few light-coloured whitish spots in the central area. 


Funpus DYSTROPHY 


The essential features in this family are: 


(1) A fundus lesion observed over two generations with a history 
of the affection in-the two antecedent generations. As can be 
seen from Pedigree Plate I], the mode of inheritance fits in well 
with a simple autosomal dominant. This is shown by the following 
analysis : 


Number of individwale aged 40 years and over. 


Unaffected Affected 
II* 1 1 2 4 2 6 
Vv 0 0 0 0 0 0 


* On the assumption that II, 6 was affected, though recorded (on the 
history) as unaffected. 


+ On the same assumption for III, 17. 


(2) With the exception of one patient (1V, 36), who dates his 
lesion to the age of 18 years and records no further deterioration 
after the age of 26 years, the patients all developed the affection 
at about the age of 40 years. In one instance—IV, 9—symptoms 

- did not appear till the age of 48 years. 

(3) The range of ophthalmoscopic appearances is rather more 
limited than that seen in the Randall family. The earliest stages 
—an oedematous-exudative reaction at the macula—have not been 
observed here. The intermediate stages of a pigmented macular 
lesion with exposure of choroidal vessels in the earlier forms and 
more extensive changes with atrophy—or possibly exudative 
reactions—in the somewhat later forms, are illustrated in most of 
the patients in the fourth generation. (Figs. 6, 7 and 9-13). For the 
preceding generation Fig. 15 may be taken to represent not only 
the patient to whom it refers, but also patients III, 21, III, 23, 
and III, 11. A milder course is observed in III, 8 and one still 
milder in III, 19. (Figs. 14 and 8.) Another exceptional feature 
in this group is that one patient (IV, 10) though already aged | 
47 years shows a lesion in only one eye (Fig. 7). 

(4) Taken as a whole this family shows close parallels to the 
Randall family in so far as it gives the same mode of inheritance, 
an apparently similar lesion in the macular region, the same 
spread peripheraliy with exposure of the choroidal vessels, and 
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ultimately the same disappearance of these vessels leading to sub- 


total blindness. 
\ 


3. The Ewbank Family. 
(Pedigree Plate II] and Figs. 16-18). 


In this family the affection has been observed over two 
generations. The family is resident in London and the Home 
counties. 


(1) RicHarp Ewsank (II, 0 died blind at the age of 74 years. He had been 
a patient of the late Mr. R. P. Brooks, from whose case records it appears that 
he was treated for “ maculitis.”” His trouble began at about the age of 43 years, 
and according to his son he was soon unable to read, but always retained some 
sight, e.g., could play cards, do some gardening and go about unaccompanied. 

(2) Maurice Ewsank (III, 10), aged 48 years. Seen by one of us (N. G.) 
in 1942, when he was 42 years of age. Vision with small minus correction was 
6/6 in the right eye and 6/60 in the left. The left macula at that time showed 
mottling, apparently of recent onset. The right fundus was normal. Three years 
later the right eye had become “ troublesome”; mottling of the macula was now 
present, with slight- pigmentary changes at the upper border of the macula. 
The changes in both the left and right fundi have progressed steadily, and the 
present appearances are depicted in Figs. 16a and 16b. Definite choroidal 
sclerosis is present on the macular side of both discs, more marked in the left 
eye than in the right. In the right eye, which still has vision of 6/9 partly, 
the macula is mottled with some slight pigment reaction, and the .choroidal 
vessels are exposed in the perimacular area; white dots are seen more 
peripherally. The appearances in the left eye are more marked, and both 
choroidal sclerosis and massive pigmentary changes are present centrally. There 
is considerable unmasking of the peripheral choroidal circulation with white dots, 
mainly equatorial in position. Colour vision, as tested bv Ishihara plates, is good. 
There are no subjective symptoms of night blindness. 

(3) Coxriy Ewsank (III, 11). Died in 1947 at the age of 46 years, apparently 
from tumour of the kidney. Symptoms developed at the age of 36 years, when 
Mr. Brooks found “ central maculitis and ‘neuro-retinitis.” Vision was then right 
6/5, left 6/9. Within six months it had declined to 6/18 part in the left eye. 
Seen by one of us (N. G.) in 1940, vision then was 6/36 partly in the left 
eye and 6/6 in the right. He complained that objects seen with the right eve 
now appeared distorted. Ophthalmoscopically there was a scar at the left macula 
and oedema at the right. When seen nine months later there was a haemorrhage 
at the right macula. Vision was deteriorating and was 6/18 two months later, 
and 6/60 four months subsequently. Sclerosis of the choroidal vessels could 
now be observed in the right central area. When last seen, towards the end of 
1946, pigmentary disturbances towards the periphery were present. 

(4) Mrs. Mary Warerer (III, 12), now aged 43 years. Was seen at the age 
of 35 years, when vision was 6/6 in each eye, and the fundi showed glistening 

“colloid” bodies around the disc and macula. There were no_ subjective. 
symptoms. In September, 1945, when she was 40 years of age, she came com- 
plaining that tiles did not appear straight. Vision in the right eye was 6/6 and 
in the left 6/9. The left macula appeared swollen, suggestive of an acute toxic 
choroiditis. ‘Two years later haemorrhages and scar formation were present in 
the left central area, and vision in the left eye had declined to 6/60. The 
appearances now, one year subsequently, are shown in Figs. 17a and 17b. It 
will be seen that extensive “colloid ” bodies are present around the disc, extending 
to well beyond the equator in both eyes. The right macula appears normal, 
whilst the left central area shows gross scarring and pigmentation. Vision in 
the right is still 6/6. The Ishihara test shows colour vision to be good. There 
is no history of night blindness. 

(5) Mrs. KaTHLeen Hucues (III, 13). The daughter of Richard Ewbank by 
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his second marriage. She is now 41 years of age and was first seen nine years 
ago because of loss of vision in the left eye. The right fundus was then normal. 

The. left showed oedema at the macula with small haemorrhages and scattered 
pigment ; vision was 6/60. Overt the course of a year the haemorrhages in the 
left absorbed slowly, but there was no return in vision. The right eye remained 
normal till 1945, when she was 38 years of age. Pigment changes were now 
present in the central area with a haemorrhage below the macula, and four months 
later there was a definite scar. The appearances now are shown in Figs. 18a 
and 18). In the left eye there is chorio-retinal atrophy in the central area with 
a veil-like scar and gross pigmentation, whilst in the right eye gross pigmentary 
disturbances with some choroidal sclerosis and peripheral outlying white dots are 
present. Vision in both eyes is less than 6/60. Colour vision appears defective. 
(Ishihara test) and there appears to be some night blindness. 

(6) Mrs. ISABEL JaGGER, aged 61 years (III, 3). The history obtained from 
her cousin, Maurice Ewbank, was that her sight became affected at the age of 
58 years, and that “her present condition is similar to that of her sister, 
Florence.” Seen at the age of 60, in 1947, by Sir Stewart Duke-Elder, she was 
found to have advanced central choroidal ee in both eyes, more marked in 
the right than in the left. 

In the Ewbank sibship there are , therefore four. affected members 
in a total of six, the affection having been transmitted through an 
affected father to children of his two marriages to unaffected 
individuals. Pedigree Plate III gives further information as 
regards collaterals in this family. It appears that Richard Ewbank 
(II, 7) had two affected sisters (II, 3 and II, 5) and that these 
affected sisters have in turn transmitted the affection to some of 
their children. (IIJ, 2 and III, 3; [1], 5 and possibly III, 4.) 
The eldest member of the fourth eh is only 32 years of age, 
and the affection is not known to have appeared in any member of 
this generation as yet. 

The range of ophthalmoscopic appearances seen in this family 
group covers early and intermediate stages only. Oedema and 
haemorrhages at the macula have been observed in Colin Ewbank 
and his two sisters as the earliest lesions. © The first observed 
changes in Maurice Ewbank were mottling of the macula. Scar 
formation in the central areas have been seen in Colin and in Mrs. 
Waterer. ‘‘ Colloid’? bodies, widely scattered. over the fundi, 
were the first signs in this last patient, and some white dots are also 
seen in both Maurice Ewbank and Mrs. Hughes, though in these 
patients they are probably of later origin. The appearances 
depicted in Figs. 16 to 18 are very largely those of the intermediate - 
stages. Figs. 18a and 18b showing the present condition in the 
youngest member are obviously an earlier stage of the appearances 
depicted in Figs. 16a and 16b, which illustrate the fundi of the 
eldest surviving member. The appearances shown in Fig. 17a 
_ representing the right eye of the elder sister (III, 12) bear no resem- 
blance whatever to those seen in the other illustrations; they are 
essentially a representation of widespread “‘ colloid ”’ bodies, but 
the appearances in her left eye (Fig. 17b) show that changes in the 
central area are fundamentally similar to the lesions seen in the 


~ 
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other members of the family. This widespread distribution of 
colloid bodies scattered over the fundus is unique, not only in this 
particular patient in this family, but for all patients recorded in 
this study. The appearances in Mrs, Hughes (Figs. 18a and 18b) 
bear considerable resemblance to those seen in the Randall family 
(Mrs. Pritchard and Mrs. Martin, Figs. 2 and 3), whilst those 
observed in Maurice Ewbank (Figs. 16a and 16b) parallel those 
seen in the Cranston sibship recorded below (Fig. 26). 

It will be noted that the affection began at about the age of 40 
years in all the patients in this family, except that in the case of 
Mrs. Hughes the left eye failed at the age of 32 years, and in her 
brother Colin at 36 years. 

The transmission of the affection by an affected man to the 
children of two marriages suggests dominant inheritance. The 
occurrence in collateral branches supports this. Taking the family 
history on its face value, the following simple analysis emerges. 


Unaffected Affected 
Generation 
2 Sabha 2 2 4 2 5 7 
V 0 0 
| 4 7 3 7 10 


In this family the salient features are therefore : 


(1) A fundus lesion observed over two generations in the 
children of two healthy mothers married to an affected man. The 


affection is also reputed to have occurred in two sisters of this man 
and their descendants, one of whom is known to be affected. 

(2) In all patients onset was at about the age of 40 years, except 
’ that in one patient the first eye failed at 32 years, and in another 
patient aged 48 years, vision is still 6/9 part in one eye with an 
extensive central lesion. 

(3) Oedema and haemorrhage at the macula were observed as 
the first ophthalmoscopic changes in at least 3 of the 5 patients. 
Choroidal sclerosis is an obvious feature in two cases. Widespread 
‘* colloid ’’ bodies are a striking aspect in one patient. 

(4) None of the patients studied is old enough to show the 
terminal stage of subtotal retinal and choroidal atrophy. 
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4, The Kempster Family. 
(Pedigree Plate IV and Figs. 19-24). 


This Hertfordshire family was. reported in part in an earlier 
study (Sorsby, 1940), when it was given as an example of macular 
dystrophy with intense pigmentary changes. The salient features 
then recorded were the occurrence of heavy pigmentation in the 
central: areas observed in three sisters aged 62, 60, and 50 years. 
Another sister, aged 53 years, showed a fundus lesion which bore 
little resemblance to those seen in the other members of the family ; 
in her case there was an extensive area of peripapillary retinal 
atrophy with comparatively little pigmentary disturbance and but 
little central involvement, whilst towards the periphery there was 
some suggestion of choroidal sclerosis. In these four sisters the 
affection began at about the age of 40 years. A brother, then aged 
00 years, was reported as having developed ‘‘ slight choroiditis ”’ 
in the right eye, and ‘‘ macular choroiditis ’’ in the left eye at the 
age of.47 years. The history then obtained recorded that the father 
_ died ‘‘ practically blind ’’ at the age of 63 years, his eye trouble 

having begun at about the age of 40 years; ‘‘nearly all his brothers 
were affected ’’; the son of one-of the brothers was also said to be 
affected. The four sisters observed had one unaffected sister and 
four unaffected brothers. 

This family has now been re-examined, and Plate 1V shows the 
pedigree. It will be seen that cases have been observed over one 
generation only, the third. None of the members of the fourth 
generation has yet reached the age of 40 years. There are no 
surviving members of the second generation and only hearsay 
evidence concerning this generation and the antecedent generation: 
is available. 

In the third generation of ten sibs four of the five sisters and 
three of the five brothers are affected. 


(1) ARTHUR KeEmpPsTER (III, 9), aged 52 years. He gives a history that the 
first trouble began at about the age of 34 years, when he noticed “spots in a 
blue sky” when looking with the right eye. This apparently did not get worse 
until about the age of 47 years, when both eyes rapidly failed. The fundi of 
the two eyes (Figs. 19a and 19b) are not particularly similar. The left eye 
shows a mottled macular reaction surrounded by a fairly well defined brown 
‘ring, outside which white dots are present. Towards the periphery white 
exudate-like reactions are present. In the right eye a central pigmented and 
exudative lesion shows a considerable amount of veil-like scar tissue centrally 
with a few exudates equatorially. y 

(2) Mrs. Rose Graves (III, 6), aged 50 years when seen in 1939. The right 
eye failed at about the age of 46 years, the left at 48 years. Her fundi in 1939 
are shown in Figs. 20a and 20b. She now lives in Canada and could not be seen. 

(3) Mrs. ANN Reppinc (III, 5), aged 53 years when seen in 1939. Her eye 
trouble began at about the age of 40 years. Her fundi at that time are shown 
in Figs. 21a and 21b. They were puzzling then owing to the perimacular and 
peripheral involvement with relatively little central lesion. She died a year after 
these drawings were made. 
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(4) JosepH Kempster (III, 8), aged 54 years. The right eye was lost in a 
war injury in 1916. The left eye began to fail at the age of 48 years. Vision 
is down to 6/60. The earliest stages observed by one of us (N. G.) consisted 
of oedema. and subsequently haemorrhages at the macula.- The present appear- 
ances—six years after onset of trouble—are depicted in Fig. 22.- There is an 
extensive atrophic ~lesion centrally with exudate and pigmentary reactions 
peripherally. 

(5) Wirtiam Kempster (III, 4), aged 64 years, This is the brother who was 

reported to have shown “slight choroiditis” in the right eye, and “ macular 
choroiditis”” in the left eye at the age of 47 years. He could not be examined 
in 1939, and when seen recently he was dying from cardiac failure. He was 
too ill for any drawing of the fundus to be attempted, but a rapid examination 
showed a fundus lesion not unlike that seen in his sister, Mrs. Poulton (III. 2). 
Unfortunately an eye for histological examination could not be obtained. 
- (6) Mrs. Carouine Poutton (III, 2), aged 69 years. Her sight began to fail 
at about the age of 40 years. In 1939, when she was 60 years old, her lesion 
was largely central with fairly heavy patches of atrophy outside the macular 
area (Figs. 23a and 23b). Now the extension peripherally is marked (Figs. 23c 
and 23d). A striking change is particularly noticeable in the right eye where a 
solid sheath of black pigment spreads from just temporally of the disc across the 
central area. In addition, there is unmasking of the choroidal vessels and some 
‘ choroidal sclerosis. 

(7) Mrs. Avice Hatt (III, 1), aged 71 years. Her sight began to fail at about 
the age of 42 years. The fundus appearances in 1939, when she was 62 years 
old, are shown in Figs. 24a and 24b. It will be seen that at that time the lesion | 
was essentially central and consisted largely of a heavy pigmentary reaction, 
fairly uniform and deep chocolate brown in colour. There was at that time 
little peripheral extension beyond some whitish dots mainly equatorial in position. - 
Now, nine years later, the extension peripherally is considerable and choroidal 
sclerosis has become evident (Figs. 24c and 24d). 


Of the three members of the family who are reputed to be normal, 
Frederick Kempster, aged 66 years (III, 3) was not seen. Eliza 
Wood, aged 56 years (III, 7) and Robert Kempster, aged 50 years 
(III, 10) were examined and found normal. 

In the antecedent generation, the father, as already noted, died 
‘blind, at the age of 63 years, his trouble having begun at about the 
age of 40 years. It appears that he had two affected brothers and 
one affected sister ; two brothers and two sisters are reputed to have 
been normal. It is also reported that a son of one of his affected 
brothers, and a daughter of the affected sister are affected. The © 
information given also records that in the generation antecedent 
to this, the father and a brother were affected, and that this affected 
brother had an affected daughter. The essential features in this 
family are therefore : ; 

(1) A fundus lesion observed in 7 out of 10 sibs. In all of 
them the affection began in the forties, except that it may have 
begun at the age of 34 years in one member (III, 9). 

(2) There is a history of the affection in two antecedent genera- 
tions, with direct inheritance on four occasions. There is no 
history of unaffected individuals transmitting the affection. 

The following analysis is given with some reserve owing to the 
indefinite information on generation IT. 
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Number of individuals aged 40 years and over. 


Unaffected Affected 
II 2 2 + 3 1 + 
III 2 1 3 3 4 7 
— — 0 0 
4. 3 7 6 


The range of ophthalmoscopic appearances in this family extends 
from observed oedema and haemorrhage at the macula to extensive 
central and peripheral atrophy of the retina and choroid, but the 
eldest member of this family has not yet reached the advanced age 
observed in members of the first two families in whom sub-total 
retinal and choroidal atrophy was noted. The range of ophthal- 
moscopic appearances is, however, exceedingly wide. The left eye 
of Arthur Kempster (III, 9, Fig. 19b) is strikingly similar to the 
right eye of Mary Randall (Fig. 1c). The only eye of his brother, : 
Joseph (Fig. 22), is likewise very similar to the fundi of Alfred 
Randall (Fig. 4a and 4b) and Gertrude Cranston (Fig. 26) recorded 
below. 

(4) Only one member of this sibship (Arthur Kempster III, 9) 
complained of nightblindness. On Stilling’s tables there was 
heavy colour defect in the four affected sisters. 

(5) Of special significance in this family are the recorded 
changes observed in two members after an interval of nine years. 
They show extension of the central lesion towards the periphery. 
(Figs. 23 and 24.) 


5. The Cranston Sibship. 
(Figs. 25 and 26). 


The case records of two sisters, Gertrude and Edith oh baas 
were published ‘earlier as examples of central and peripapillary 
choroidal sclerosis (Sorsby, 1939). In both sisters, then aged 59 
and 58 years, there was peripapillary choroidal sclerosis involving 
the macula and producing heavy pigmentary disturbances. The 
periphery was clear : the peripheral fields were full and the patients 
could get about quite well with central vision of 6/60. 


(1) EpirH Cranston. At the age of 46 years she consulted Mr. F. A. 


- Williamson - Noble for difficulty in reading. Figs. 25a and 25b show the 


fundus appearances observed then. ‘There was indefinite haze at the disc 
margin, and some pigmentary disturbances and haemorrhages in the central areas. 
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A diagnosis of central chorio-retinitis, possibly of tuberculous origin, was made. 


Vision with correction at that time was 6/12 in each eye. Seen 10 years later. 


by one of us, the fundus appearances had changed greatly. There was evident 
peripapillary choroidal sclerosis and gross pigmentary changes at the maculae 
(Figs. 25¢ and 25d). 


Fundamentally the same lesion was found in her sister : 


(2) GertrupeE CRANSTON, one year younger. Here the fundus lesion was rather 
more marked centrally and extended further out (Figs. 26a and 26b). The 


subjective symptoms were identical with those of her sister. Her: trouble began 


in the early forties, and had progressed steadily. 

The family history elicited at that time (and confirmed recently) 
showed no consanguinity in the parents and revealed no history of 
any other affected members. Their father died at the age of 49 
years from “ fatty heart,’’ and their mother at 64 years from 
““consumption.’’ Both appear to have had good sight. There 
were two elder sibs, a sister who died at 46 years of age from 
“* cerebral haemorrhage ’’ and a brother who died at 41 years from 
‘*“consumption.’’ They, too, appear to have had good sight. 

The fundus appearances and late onset of the affection suggested 
the possibility that the original diagnosis of central and peripapil- 
lary choroidal sclerosis may have stressed an aspect of the affection 
rather than the picture as a whole. Re-examination in 1948 showed 
considerable deterioration in vision. The two sisters, now aged 
69 and 68 years, can no longer go about on their own as their 
peripheral field has shrunk considerably. The central fundus 
lesions now show considerable extension peripherally. In both 
sisters much of the peripapillary choroidal sclerosis has been 
replaced by choroidal atrophy (Figs. 25e and 25f; 26c and 26d) 
whilst there is considerable extension of unmasking of the 
choroidal vessels with some sclerosis peripherally. There is, 
moreover, increase of intensely black pigment at the central areas. 
Similarity in ophthalmoscopic appearances of Fig. 26+in this sib- 


ship with Fig. 4 in the Randall group, Fig. 16 in the Ewbank 


family and Fig. 22d in the Kempster family has already been 
pointed out. 

In this sibship the range of observed ophthalmoscdpic appear- 
ances therefore extends from the early stage when the lesion 
suggested central chorio-retinitis; subsequently there was peri- 
papillary and central choroidal sclerosis, and: this has now 
progressed to extensive central retinal and choroidal atrophy with 
peripheral exposure and some sclerosis of the choroidal vessels. 
Though a positive family history showing dominant inheritance is 
lacking, it must be borne in mind that the father died at the age of 
49 years, and that information on preceding generations could not 
be obtained. This family group appears to begin with these two 
sisters, and definitely comes to an end with them as they are 
unmarried. . 
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THE RANDALL FAMILY 
(FIGs 1—5) 


Fic. 1 (a) 


Miss M. R. aged 41 years. Appearances in 
the right eye 10 weeks after first onset of sub- 
jective symptoms (when patient was 39 years 
of age). Note swelling of disc, oedema of the 
central area, haemorrhages and exudates. 


Fic. 1 (b) 


Left eye: appearances 3 years after onset of 
first symptoms (at 36 years). Note the time 
interval in onset of symptoms and lesions in 
the two eyes, and the pigmented proliferating 
scar in the central area. 


Fic. 1 (c) 


later. 


The same eye as depicted in (a) 22 months 


| 


Fic. 2 (a) Fic. 2 (b) 


Mrs, M. P. aged 67 years, a cousin of Miss Left eye. Choroidal sclerosis is rather more 
M. R.’s father. Symptoms first developed obvious than in the right eye. 

about 27 years ago. Right eye. Note gross 

pigmentary changes, a suggestion of patterned 

exudates on the nasal side of the disc, the 

peculiar woolly, massive exudate temporally, 

and exposure of the choroidal vessels. 


Fic, 3 


Mrs. A. M., aged 68 years, a cousin of Miss 
M R.’s father and also of the patient depicted 
in Fig. 2. The patterned exudate and chor- 
oidal sclerosis are more marked than in the 
fundi shown in Fig. 2. Symptoms first de- 
veloped about 27 years ago. 
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Fic. 4 (a) Fic. 4 (0) 


Alfred R., died at the age of 57 years, an uncle Left eye. Appearances are fairly similar to 
of Miss M. R. Appearances at the age of 56 those in the right eye. Note extension of the 
years, some 13 years after the onset of the lesion temporally. 

first symptoms. Right eye. Note extensive 

central atrophy and pigmentation. 


Mrs. E. C., aged 77 years, the eldest member 
of the R. family group, an aunt of Miss M. R. 
Symptoms first developed about 37 years ago. 
Note extensive central atrophy with pigmen- 
tation and fairly advanced choroidal sclerosis 
peripherally. (There is also coincidental 
glaumatous optic atrophy). 
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THE CARVER FAMILY 
(FIGS. 6— 15) 


Fic. 6 


John E. M., aged 59 years. His mother (re- 
puted to have been unaffected) was a cousin of 
Anthony H., depicted in Fig. 15. Right eye: 
the mildest central lesion observed in this group. 
Trouble is stated to have begun at the age of 
18 without deteriorating since the age of 26. 
The fundus in the left eye is similar. 


Fic. 8 


John B. M., aged 78 years, a cousin of 
Anthony H, and 3 yearsolder. Patient’s vision 
is 6/18 and he was unaware of any eye trouble. 
Right eye: there is a fine pigmentary central 
lesion with considerable patchy choroidal 
sclerosis. Appearances in the left fundus are 
essentially similar. 


FIG. 7 


John H., aged 47 years, a son of Anthony H. 
The right eye is as yet normal. The lesion in 
the left is fairly sharply localised to the central 
area. It is not known when this lesion de- 
veloped, as the eye is divergent and amblyopic. 


Fic. 9 


Jim H., aged 44 years, ason of Anthony H. 
The right fundus shows a sharply localised 
lesion with exposed choroidal vessels. Appear- 
ances in the left eye are rather mare marked. 
Symptoms began a few months ago. 
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Fic. 10 


Mrs. N. B. aged 52 years, eldest daughter of 
Anthony H. Note fairly localised central 
lesion, First symptoms about 4 years pre- 
viously. 


Fia. 12 (a) 


Jim D. M., aged 50 years. A son of a first 
cousin of Anthony H. Lefteye at the age of 
40 years, four years after onset of symptoms. 
There is an extensive exudative-atrophic re- 
action centrally 


Archie H., aged 50 years, a son of Anthony H. 
Right eye: the lesion is more extensive than 
in his sister, who is two years older. The 
patterned exudate is particularly striking. 
The left eye is similar. Symptoms appear to 
have developed 2 years previously. 


Fie. 12 (d) 


Present appearances of right eye: pigmentary 
changes are present centrally and equatorially. 
The choroidal vessels are exposed peripherally 
with some choroidal sclerosis around the disc. 
Appearances in the left eye which failed two 
years before the right are now fairly similar. 


Fia. 11 
H. 
1 in 
tral 
de- 
pic. 
H. 
sed 
ar- 
ed. 


Fic, 13 


Mrs. Sarah H., aged 54 years, whose mother, 
Mrs. Ellen L. (fundi depicted in Fig. 14), isa 
cousin of Anthony H. Right eye: there is a 
diffuse “‘ pepper and salt’’ atrophy of the 
central areas with fairly well defined macular 


Fic. 14 


Mrs. Ellen L., aged 74 years, a cousin of 
Anthony H. and mother of Mrs. Sara H., 
depicted in Fig. 13. Both eyes show extensive 
central and peripapillary atrophy with expo- 
sure and incipient choroidal sclerosis peripher- 


lesions. The left eye is similar. First symp- ally. First symptoms developed about 29 
toms developed about 8 years previously. years previously. There is no myopia. 


Anthony H., aged 75 years. The most severely 
affected member of the Carver family. Note 
extensive chorio-retinal atrophy with pigmen- 
tation and choroidal sclerosis. Note also simi- 
larity to Fig. 5 depicting the most advanced 
stage in the Randall family. First symptoms 
developed about 33 years previously. 
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THE EWBANK FAMILY 
(FIGS. 1b - 18) 


Fic. 16 (a) 


Maurice E., aged 48 years. Right eye. Vision 
of this eye still 6/9 partly. The macula is 
mottled, the choroidal vessels are exposed and 
there is choroidal sclerosis on the temporal 
side of the disc. Thereis also a suggestion of 
patterned exudate peripherally. Symptoms 
in the right eye began 3 years previously, and 
3 years before that, at the age of 42 years, the 
right fundus was normal. 


Fic. 16 (b) 


Left eye. Symptoms began 6 years previously. 


Vision is now 6/60. The appearances are 
essentially similar to those in the right eye, 
but are more exaggerated. Note similarity to 
Fig. 25. 
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Fia. 17 (a) 


Mrs. M. W., aged 43 years, a sister of Maurice 
E. At the age of 35 years the vision was full 
in each eye and both fundi showed a patterned 
exudate or colloid-like reaction equatorially 
and peripherally as depicted in the illustration. 
Right eye: the macula is intact and vision is 
full. 


Fia. 18 (a) 


Mrs. K. H., aged 41 years, another sister of 
MauriceE. Righteye. Notethe pigmentary 
reactions and choroidal sclerosis centrally with 
outlying exudates. Symptoms in this eye first 
began 3 years previously. Before that this 
fundus was known to be normal. 


17 (b) 


Left eye : there is a destructive central lesion. 
Symptoms first began 3 years ago; the central 
area was then swollen; haemorrhages were 
observed two years later, and vision is now 
6/60. 


Fic. 18 (b) 


Left eye. The lesion is more established. 
Symptoms first began 9 years ago. Note 
similarity to Fig. 2a and Fig. 23c. 
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THE KEMPSTER FAMILY 
(FIGS. 19 — 24) 


19 (a) 


Arthur K., aged 52 years, the youngest affected 
brother of Mrs. A. H., whose fundi are de- 
pictedin Fig. 24. Lefteye: symptoms first began 
5 years ago (?18 years ago). A fairly charac. 
teristic macular dystrophy is present with 
patterned exudate peripherally. 


FiG. 20 (a) 
Mrs. Rose G. a sister of Arthur K. 


19 (5) 


Right eye: symptoms began 7 years ago. In 
contrast to the right eye the central lesion 
does not suggest a macular dystrophy. Note 


similarity to Fig. 1(c). 


Fia. 20 (b) 


Right and left eyes: appearances seen in 1939. 


The lesions are essentially central, pigmentary in character with choroidal exposure and some 
retinal atrophy. The present condition is unknown. 
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Fia. 21 (a) Fic. 21 (b) 


Mrs. Ann R., died aged 54 years, another sister of Arthur K. Right and left fundi: 
drawn at the age of 53 years. In contrast to the appearances seen in her two elder-sisters the 
lesion was essentially peripapillary rather than central, and extended well towards the equator. 
Incipient choroidal sclerosis was evident. 


Fic. 22 


Joseph K., aged 54 years, a brother of Arthur K. Left eye: 
symptoms first began 6 years ago; the earliest ophthalmoscopic 
changes consisted of oedema and haemorrhages at the macula. 
Now there is extensive central atrophy with some patterned 
exudate and pigment changes peripherally. The right eye was 
lost in a war injury in1916. Notesimilarity to Fig. 4 and Fig. 26. 
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Fic. 23 (a) Fic. 23 (b) 
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FiG. 23 (c) Fic, 23 (d) 


Mrs. C. P., aged 69 years, another sister of Arthur K. Right and left eyes in 1939. (a) and (6): 
Note pigmentary reaction centrally with considerable exposure of choroidal vessels, and peripheral 
extension. (c) and (d): Right and left eyes in 1948. Note central atrophy, and extension 
peripherally, and similarity of Fig. 23 (c) to Fig. 4 and Fig. 26. 

Figs. (a) and (b) show appearances about 20 years after onset of symptoms ; (c) and (d) illustrate 
the changes 9 years later. 
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Fic, 24 (a) Fic. 24 (b) 


Fia. 24 (c) Fic. 24 (d) 


Mrs. Alice H_, aged 71 years, the eldest member of the Kempster family. (a) and (b) : Right and 
left eyes in 1939. There is a gross pigmentary reaction in the central area, with rather more 
peripheral extension in the left. 

(c) and (d): Right and left eyes in 1948. There is now considerable extension with exposure of 
choroidal vessels, more exaggerated in the left where definite choroidal sclerosis is present. 

Figs. (a) and (6) show the fundus appearances 20 years after symptoms first appeared. Figs. 
(c) and (d) illustrate the changes 9 years later. 
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THE CRANSTON SIBSHIP 
(FIGS. 25 — 26) 


Fig. 25 (a) Fic. 25 (b) 


Fic, 25 (e) Fic. 25 (f) 


Miss Edith C., aged 68 years, (a) and (b): Right and left eyes at the age of 46 when symptoms 
first began Oedema around the disc and in the central area with haemorrhages and pigment 
reaction were then present. (c) and (d): Right and left eye: 10 years later choroidal sclerosis 
and pigmentary changes centrally were marked. (e) and(f): Right and left: 22 years after 
onset of symptoms. The choroidal sclerosis is becoming replaced by an atrophic reaction. 
Extension peripherally is considerable. 


25 (c) | 25 (d) 


26 (a) Fic. 26 (b) 


Fic. 26 (c) Fic. 26 (d) 


Miss Gertrude C., aged 67 years, a sister of Miss E. C. (a) and (b): Right and left eyes in 1939, 
appearances are fairly similar to those seen in her elder sister 10 years after the onset of symptoms. 
The duration of the lesion was probably 2 or 3 years longer. (Note similarity to Fig. 4, Fig. 22, 
and Fig. 23¢.) 

(c) and (d): Right and left eyes 9 years subsequently. The extension peripherally is marked and 


the choroidal sclerosis is being replaced by atrophy. : 
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Pedigree Plate 1.—The Randall Family. 
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id @ =affected, seen. 


@ = deceased, reputed to have been affected and recorded so by 
G Mr. E. H. Harries-Jones. 


@ =reputed affected, not seen. 

[] © =notr seen, reputed normal. 

=seen and found normal. 

E) © =died before reaching the age of 40 years. 
fs) ©) ==present age is under 40 years, not seen. 


ey © =present age is under 40 years, seen and found normal. 
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Pedigree Plate 1.—The Randall Family. 
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=affected, seen. 


=reputed affected, not seen. 

OC O =not seen, reputed normal. 

[1 =seen and found normal. 

(] © =died before reaching the age of 40 years. 

C) =died under the age of 40 years, seen and found normal. 
fe) © =present age is under 40 years, not seen. 


© = present age is under 40 years, seen and found normal. 
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Pedigree Plate I].—The Carver Family. 
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Pedigree Plate I1.—The Carver Family. 
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FuNDuUs DyYsTROPHY 
II. DISCUSSION. 


1. Range of fundus reactions. : 


Taken individually the appearances seen in most of the members 
of these five families would present nothing of special. interest. 
The appearances shown in Fig. la are an almost daily occurrence 
which might well raise the issue of differential diagnosis between 
an arteriosclerotic and toxic neuro-retinitis. Those seen in the 
fellow eye (Fig. 1b) might suggest a central choroiditis that has 
run its course. «Ihe appearances in Figs. 2a and 2b might in turn 
suggest a diffuse choroiditis, and very much the same applies to 
those of Fig. 3, where the choroidal sclerosis might be regarded 
as consequent on an old chorio-retinitis. The appearances in Figs. 
4a and 4b would be more difficult to interpret and are in fact almost 
identical with those recorded in an earlier study of two sisters 
showing central and peripapillary choroidal sclerosis. The final 
picture in the series (Fig. 5) would raise the possibility of advanced 
disseminated choroiditis. 

In the second family the sub-total choroidal atrophy shown in 
Fig. 15 might raise a differential diagnosis of advanced choroidal 
sclerosis, atypical retinitis pigmentosa, and possibly disseminated 
choroiditis. Figs. 6 to 10 on the other hand would be regarded 
as illustrating a central choroiditis, whilst Figs. 11, 12 and 13 
could, with some justification, be regarded as illustrating progres- 
sive stages of diffuse choroiditis. The appearances in Fig. 14 
would raise the alternative diagnoses of myopic atrophy or gyrate 
atrophy. ‘As most of these conditions are relatively common, the 
fundus appearances in individual cases would therefore raise no 
special diagnostic doubts. | Underlying most of these diagnoses 
would be the assumption of an infective or toxic process, and such 
treatment as would be undertaken would be directed along those 
lines. 

In the third family the appearances shown in Fig. 16 could pass 
for an example of choroidal sclerosis. Fig. 17 is more puzzling. 
The healthy disc and vessels suggest a diagnosis of fundus albi 
punctatus (Lauber, 1910) rather than retinitis punctata albescens ; 
an alternative diagnosis would be diffuse ‘‘ colloid’ bodies, 
though the central lesion in the left eye leaves no doubt as to the 
nature of the affection. Fig. 18 is reminiscent of what has been 
described as macular dy strophy with heavy pigmentation. In two 
out of these three cases it is known that the earlier stages consisted 
of oedema and haemorrhage at the macula. 

As for the fourth family, Fig. 19a might well represent a macular 
dystrophy of the mottled type complicated by outlying exudates. 
The veil-like film over the pigmentary central reaction seen in the 
left eye (19b) is more suggestive of the changes seen in the first 
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patient of the first family (Fig. 1c). Fig. 22 is almost a replica of 
the appearances shown in Fig. 4. ‘ Most of the remaining figures 
could. be regarded as heavy central or diffuse chorio-retinitis. 

In the last sibship, Fig. 25 a and b represent what may be 
regarded as fairly typical central chorio-retinitis ; 25 c and d have 
been read to show choroidal sclerosis; whilst e and fare obvious 
examples of chorio-retinal atrophy. Likewise Fig. 26 a, b, c, and 
d show a similar difficulty in diagnosis. 


2. Implications. 
These considerations emphasise several points : 


(1) Gross pigmentary disturbances are not always infective or 
toxic in origin. Attention to this has already been drawn in the 


earlier study on macular dystrophies. The present study is further 
_ evidence to the same effect. 


(2) The earliest changes in a genetic affection may be haemor- 
rhages and exudates identical in appearance with the lesions com- 
monly observed in arteriosclerotic and metabolic disorders. It 
would therefore seem that as genetic anomalies are studied more 
intensively, the line of demarcation of the fundus appearances in 
these affections as from the more widely recognized non-genetic 
affections is becoming more blurred. The classical teaching that 
the abiotrophic fundus appearances take the fornr-of the pigment 
changes of retinitis pigmentosa, atrophy as seen in gyrate 
atrophy, or macular dystrophy represented by mottling and 
atrophy, is clearly too limited. 

(3) Apart from the wide range of types of reaction that the 
abiotrophic fundus anomalies may show—mottling, gross pigment 
changes, atrophy, ‘‘ colloid ’’ bodies, oedema, exudates, and 
haemorrhages—there is this significant consideration: these 
reactions are not all sharply demarcated from each other, but 
represent different phases in one and the same process.. A reaction 
showing oedema, haemorrhages, and exudates may pass into a 
grossly pigmented scar and end in an atrophic lesion. The 
possibility that a particular fundus anomaly may be genetic in 
character is suggested not so much on the type of reaction—for 


‘almost any fundus reaction may be genetic in origin—as by the 


symmetry of the lesion in the two eyes—and even this criterion 
does not always hold good, for a genetic lesion may be asym- 
metrical and for a time unilateral. 

(4) A lesion beginning as fairly strictly localised to the central 
area may extend relentlessly to involve the whole of the fundus. 
What may appear as a macular dystrophy with its relatively 
favourable end-result may actually be the starting point of a 
generalised dystrophy with a gloomy prognosis. 
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3. A clinical entity. - 

Apart from these general considerations it would appear that the 
present study also justifies the conclusion that to the relatively 
small group of clearly defined genetic fundus anomalies there is 
to be added one more possessing the following features : 

(1) Age at onset. The affection begins at about the age of 40 
years. 

(2) Subjective symptoms. ‘The first subjective symptoms are 
blurring of central vision in one eye followed by the same symptoms 
in the other eye within a matter of months, or perhaps a few years. 
It is not known whether the two eyes may be affected simul- 
taneously. Central vision rapidly declines, but there is no involve- 
- ment at this stage of peripheral vision or colour vision. There are 

no symptoms of night blindness early on or during the course of 
the affection. : 

(3) Objective signs. Objectively the first signs are oedema, 
haemorrhages, and exudates in the central area. These progress 
to scar formation with a varying amount of pigment proliferation, 
which may be exceedingly massive. The choroidal vessels become 
exposed and show some sclerosis. | Over the course of years the 
process extends peripherally, choroidal sclerosis generally becomes 
more manifest and sometimes dominates the picture. During its 
spread peripherally, exudates—sometimes patterned—may appear 
and it is possible that widespread glistening ‘‘ colloid ’’ bodies may 
be a pointing sign. The end stage is widespread disappearance 
of the choroidal vessels exposing the sclerotic covered irregularly 
by proliferating pigment. The terminal stage produces practically 
total blindness. The polymorphism of the fundus reactions is 
such that any stage of oedematous and inflammatory fundus lesions 
as well as diffuse choroidal sclerosis can be simulated. 

(4) Course. The full course of the affection spreads normally 
over about 35 years. The process may, however, be milder, or more 
severe, in individual cases. 

(5) Genetics. Genetically the condition is probably a simple 
autosomal dominant. 

The following summary table based on the first four pedigrees 
(excluding the Cranston sibship because of its incompleteness) 


Number of individuals aged 40 years and over. 
Unaffected Affected 


Randall 


Carver 


Ewbank 


Kempster 


| 
' 
19 45 29 32 
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shows the distribution of the affected in relation to unaffected and 


the sex incidence. 
On the expectation of 50 per cent. ratio for a simple dominant, 


there would therefore seem to be an excess of affected over unaffec- 
ted. The excess is, however, not statistically significant. 

The excess is rather heavier in men. Of 48 men 29 were 
affected, whilst of 58 women 32 were affected. This excess of 
men over women is also not statistically significant, nor is it 
borne out by an analysis of those complete sibships that have been 
examined ophthalmoscopically. . Extracted from the four pedi- 
grees, the following data are obtained : 


Complete sibships examined ophthalmoscopically. 


Unaffected* Affected 


* Excluding 3 women and two men under the age of 40. 


Here there is no marked difference in sex distribution, but the 
discrepancy between the theoretical expectation as to frequency and 
the actual distribution is, however, wider, there being 24 affected 
individuals against 10 unaffected, a statistically significant 
difference. These ratios may, however, be loaded by the more 
ready submission to full examination by such sibships as are 
heavily affected. Until further data are available it would, there- 
fore, seem best to assume a’ simple autosomal dominant mode of 
inheritance. 


4. Relationship to other affections. 

(a) Doyne’s Choroidilis. The wide range of ophthalmoscopic 
appearances and extensive changes in their aspect in the affection 
recorded here has some features in common with the cases described 
by Doyne as ‘‘ family choroiditis,’’ or honeycomb choroiditis. 
In the families described by Doyne, and followed up by Tree 
(1937), the affection is also dominant and develops at about the age 
of 40 years. The characteristic appearance seems to be massive 
formation of white dots in the disc-macular area with only slight 
pigment proliferation. In some cases the choroidal vessels become 
exposed and possibly sclerosed, and haemorrhages may be seen 
during the course of the affection. But oedema and haemorrhages 
do not appear to be present during the early stages and extension 
peripherally does not appear to have been observed; in fact the 
process seems to be circumscribed by a circinate-like reaction, so 
that even in advanced cases the peripheral field is apparently not 
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imveivedl Histologically Doyne’s choroiditis would appear to be 
a nodular hyaline degeneration of the pigment epithelium of the 
retina (Collins, 1913), 

The final summary that Doyne gave of his cases would suggest 
that ‘‘ white spots ’’ and a Strict localisation to the central area 
were the significant features. In his own words: ‘‘ The condition 
may be summarised thus: It first appears in early adult life, but 
much more commonly later. It may either affect the disc neigh- 
bourhood, the macula neighbourhood, or the disc macula area. 
It consists of circular patches of exudation; these increase during . 
the middle age, and at least, set up some irritation and pigmentary 
disturbance, for, though pigment is not always present, in some 
cases there is a good deal to be seen. During this stage the sight, 
though affected, is not grossly interfered with. In old age the 
condition passes into atrophy, with a soeareesing degree of 
failure of sight.”’ 

It cannot, however, be excluded that the cases recorded as 
Doyne’s choroiditis are actually examples of the affection reported 
here, and that in Doyne’s cases (as in the first reports on the 
Kempster family and the Cranston sibship) a particular aspect has 
been stressed rather than the full picture. If the patterned reaction 
is indeed a constant feature in Doyne’s choroiditis (and this would 
not appear to be the case) and if moreover Doyne’s choroiditis does 
develop without preceding oedema at the macula, and in its later 
stages remains limited to the central areas (and the evidence on this 
is not conclusive) the affection described by Doyne would have to 
be regarded as a macular dystrophy of the ‘‘ exudative type.’’ It 
is, however, just as likely that the cases recorded by Doyne are 
instances of the affection described here, in which both the early 
and the late stages were not studied. The presence of patterned 
exudates in many of our. patients is suggestive. The bare state- 
ment made by Doyne (1910) that he had had ‘‘ two cases about 
eighty years of age, and they were almost blind *’-is likewise 
suggestive, as is also the remark that ‘‘ the changes were different 
then, because the distinctive spots disappeared and the whole area’ 
[ ? central area or the whole of the fundus] became homogeneous — 
and atrophic.” It would appear that cases similar to those 
described by Doyne have been observed in the Leventino valley 
in Switzerland by Franceschetti (1948), whose brief note speaks of 
the presence of large hyaline bodies in a pre-senile macular 
degeneration with apparently irregular dominance. Until there 
is a fuller account of Doyne’s choroiditis than is yet available, as 
also a histological study on the affection described: here, the 
identity or otherwise of the two conditions must be left an open 
question. 


4 
> 
i 


88 ARNOLD SORSBY, AND OTHERS 


(6) Retinitis punctata albescens and allied conditions. 


Retinitis punctata albescens is an ill-defined entity. Even when 
the cases designated by Lauber (1910) as fundus albi punctatus are 
eliminated there is still left a rather heterogeneous mass. The 
group isolated by Lauber’ differs from retinitis punctata albes- 
cens in its congenital, non-progressive course, and in the fact that 
neither the disc nor vessels are involved; night blindness would, 
however, appear to be aconstant feature. The stress laid by Doyne 
on ‘‘ white spots ’’ in his cases, the appearances depicted in Figs. 
17 aand b, toa lesser extent in Figs. 6, 11 and 14, and to a slighter 
extent still in Figs. la, 2 a and b, 3, 18a, 24 a and b, 22 and 19a, 
raise the difficult question of the diagnostic significance of these 
‘* white spots.’’ There is obviously no relationship between the 
condition recorded here and retinitis pigmentosa, even if the con- 
_ ception of retinitis pigmentosa is stretched to include ‘‘ atypical ”’ 
cases. The general absence of night blindness, the full peripheral 
fields almost until the end, the normal discs, and normal retinal 
vessels are quite conclusive. It is not improbable that the diffi- 
culty with ‘‘ white spots’’ and ‘‘ colloid ’’ bodies and Drusen 
bodies arises from the fact that these are merely part of a wider 
picture, and the attempt to isolate clinical entities around these 
appearances has failed because of too narrow an approach. It 
may well prove that in a whole variety of affections the pigment 
epithelium reacts by the formation of non-pigmented hyaline 
excrescences ; alternatively this reaction may be the basis of a wide 
range of ophthalmoscopic appearances. 


(c) Other ill-defined enlities. 

The literature contains the following case reports of genetic 

fundus lesions that had become manifest at about the age of 40 
ears. 

. (1) Hutchinson (1875). ‘Two sisters with central fundus lesions 

coming on at about the age of 57 and 48 years respectiveiy. 

(2) Leber (1916). A brother and two sisters with a central 
lesion setting in at the age of 50 years in the case of the brother, 
and at. about 45 years in the sisters. 

(3) Blue (1919). A macular lesion in a man affected at the age 
of 35 years, and a similar lesion in his daughter at the age of 12 

years. 

(4) Behr (1920). Two brothers, aged 43 and 53 years respec- 
tively, whose mother was probably also affected at the age of 50 
years. Thesé two brothers appeared to show a central lesion only. 

(5) Clausen (1921). A man with a central lesion which deve- 
loped at 41 years. Similar central lesions were found in three of 
his six children. They were 27, 19 and 15 years of age and their 
lesions had developed at 23, 10 and 138 years respectively. 
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(6) Cavara (1924). A macular lesion in three sibs; in two of 
them it developed at the age of 30 years and in the third at 40 
years. Inthe youngest meniber the lesion was distinctly central ; 
in the eldest member it had extended to engulf the whole of the 
disc-macular area. 

(7) Mazzi (19384). A man who became affected with a central 
lesion at the age of 44 years had a son who showed a similar 
lesion at the age of 22 years. 

Dominant inheritance is sitngedied by the cases recorded by 
Blue, by Clausen, and by Mazzi, but the age of onset in the second 
generation in each case would seem to exclude them from any 
affinity to the condition recorded here; moreover the lesion is’ 
recorded as central in position. The cases that might fit in best 
are those recorded by Hutchinson, Cavara, Leber, and Behr. Only 
in Behr’s cases is there any suggestion of dominance ; in the other 
three cases there is no information on either consanguinity, or of 
the affection being present in an earlier generation ; and in none of 
these four cases is there any record on the evolution of the lesion. 

We are indebted to Mr. H. M. Armstrong and Mr. E. H. 
Harries-Jones for their kind help in the study of the Randall 
family. To Sir Stewart Duke-Elder we are obliged for information 
on a member of the Ewbank family, and to Mr. F. A. Williamson- 
Noble for a like service on the Cranston sibship. Dr. J. A. 
Ross kindly allowed us to use Fig. 12a. Thanks are due to the 
Royal College of Surgeons and to the Royal Eye Hospital for 
grants towards the cost of reproducing the fundus drawings. 


SUMMARY. 


1. A description is given of five families which show an abio- 
trophic fundus lesion possessing the following features : 

(a) The affection is dominant. 

(b) It becomes manifest at about the age of 40 years. 

(c) It begins as a central lesion showing oedema, haemor- 
rhage, and exudates, thus closely simulating a retinitis. In the 
course of years there is atrophy with pigmentation of the central 
area and extension peripherally. |The choroidal vessels become 
exposed and show some sclerosis. Ultimately—generally within 
35 years—the whole of the fundus becomes involved ; the choroidal 
vessels disappear and the terminal picture is one of extensive 
choroidal atrophy with pigmentation. 

(d) There is no night-blindness antecedent to the develop- 
ment of fundus lesions or during the evolution of the affection. 

2. This affection is a clear-cut entity, with a prognosis graver 
than that of a macular dystrophy, for which the earlier stages 
may be mistaken. 
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3. The course of the affection would suggest that the lesion is 
primarily choroidal. 

4. Two of the five families recorded here have previously been 
reported mistakenly as examples of macular dystrophy with heavy 
pigmentary reaction and of central and peripapillary choroidal 
sclerosis. . The polymorphism of an evolutionary affection presents 
many diagnostic difficulties, and the mistaken diagnoses in these 
two earlier records is illustrative of these difficulties. 

5. . The classical teaching that abiotrophic fundus lesions are 
recognisable as such ophthalmoscopically owing to their mottled 
or atrophic appearance, their sharply defined contours and the 
‘symmetry in the two eyes, is valid only for extreme cases. It may 
indeed be doubted whether there are any ophthalmoscopic features 
in lesions of environmental origin that cannot be found in abio- 
trophic affections. 
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APPENDICES. 


1. The Randall Family. 


GENERATION I. 

(1) Mrs. Jokn Randall, née Ellard. According to two of her grandchildren 
(III, 12 and III, 16), Mrs. Randall died at about the age of 40 years and was 
not known to be affected. Both state, however, that a brother who survived 
to old age was affected. ‘The two other surviving grandchildren (III, 3 and 
III, 4) both agree with their cousins that their grandfather was not affected. 
There was no ‘consanguinity. 


GENERATION II. 
(1) Mary Ann Sore nag Died aged 85 years. ‘She had good ‘sight and was 
unmarried, (2) W: Unmarried. Died aged 79 years. Had good sight. 
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(3) George Randall. His grandson, George Randall (IV, 2), reports that at about 
the age of 40 years he developed “centre blindness.” He lived till the age of 
72 years and “could see sideways.” Used to get about the village comfortably. 
Concerning this patient, Mr. E. H. Harries-Jones writes: “I saw him about 40 
years ago in a doctor’s surgery with very poor light and found both retinae 
covered with pigmentary degeneration and central vision practically nil.” Had 
six children (III, 1-6). (4) Richard Randall. Stated to have. been affected. 
According to his daughter, Mabel (III, 12), his “central sight” went at the 
age of 40 years. Had six children (III, 7-12). (5) Sarah married Butt. Died ~ 
at 65 years. Reported bv her daughter, Amy (III, 16), to have become affected 
at 48 or 49 years. Her “central sight went.” She died aged 65 years and was 
“ four-fifths ” blind. Had four children (III, 13-16). (6) Kate married Carr. 
Died’ aged 92 years. Her sight was “perfect” according to her niece, Amy 
(III, 16). Was the mother of two children (III, 17-18). (a) A seventh child, 
John, died as a baby. His position in the family cannot be definitely determined, 
nor the position of (b) a twin that died in early infancy 
No member of this generation is alive to-day. 


GENERATION ITI. 

(1-6) The children of George Randall (II, 3). (1) John Randall died aged 
67 years from renal failure after a prostate operation. He had retired from 
business as acorn merchant at the age of 52 years because of his eyesight, 
having developed “centre blindness” at about the age of 40 years. According 
to his daughter, Mary (IV, 1), he, like his father, could see to get about in the 
country and to look after his garden and outdoor work. ‘Towards the end of 
his life his sight rapidly became worse. Mr. Harries-Jones saw him during the 
1914-18 war and found “a central haemorrhage in one eye followed in about 
two years by the same condition in the other.” Had two children (IV, 1 and 2). 
(2) George Randall was the editor of a local newspaper. According to his nephew, 
George (IV, 2), his sight became affected at about 45 years, but he carried on 
with his work until about 62 years. He died aged 64 years, after a prostate 
operation, He suffered from “centre blindness” and used telescopic glasses; 
his staff are said not to have realised that their chief could not read. His brother, 
Alfred (III, 6), reported that he underwent an extensive “ mercury. cure” which 
nearly killed him but produced no improvement in the sight. This patient was 
known to Mr. Harries-Jones as suffering from the same affections as the members 
of the family under his own care. He was unmarried. (3) Elizabeth married 
Clark. A frail old lady, aged 75 years, whose fundi show widespread lesions 
(Fig. 5). Her eyesight failed at the age of 40 years. She and her sister, Mrs. 
Thornton (III, 4), are known in the family-as the most severely affected members. , 
Is the mother of three children (IV; 3-5). (4) Annie married Thornton, is 71 
years old. Very severely affected, possessing doubtful perception of light. . Had 
a trephine operation on each eye at the age of 51 years by the late. Mr. Nesfield, 
presumably not for glaucoma but for the relief of failure of sight which’ began 
at about the age of 40 years. Has two children (IV, 6 and 7). (5) William 
Randall, aged 70 years. Reputed to be normal and found so on examination. 
Has two children (IV, 8 and 9) and three grandchildren (V, 2-4), all reported 
to be normal and found so on examination. (6) Alfred Randall. Died from 
lymphatic leukaemia at the age of 57 years at the Westminster Hospital in 1938.- 

by one of us (A. S.) in 1937. His vision then was hand movements in each 
eye, and a diagnosis of central choroidal atrophy was made and the fundi were 
drawn. He gave a history of sight having failed progressively from the age 
of 43 years, but he could still find his way about London. He stated that 
his father had been likewise affected, and that only one of his five sibs had 
escaped the “family curse.” It proved impossible at the time to follow this 
family up as the patient was unco-operative. He was unmarried. Whilst at 
the Westminster Hospital he was seen by the late Mr. A. D. Griffith, who 
reported that there were gross changes in the fundi “not at all connected, I 
should say,, with the leukaemia.” He regarded it as “a severe choroido-retinal 
atrophy such as follows luetic choroiditis.”. The blood Wassermann and Kahn 
were negative. This patient stated to one of us that he would not have any 
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treatment as he was sure to be “ poisoned with mercury as his brother, George, 


had _ been.” 
' (7-12) The children of Richard Randall (II, 4). (7) Rosa Randall. Unmarried. 


“Died blind” at about the age of 70 years, according to her sister, Mabel 
(III, 12). Trouble began at about the age of 40 years and progressed steadily. 
(8) Laura married Wrigley. Is alive and is 76 years old. Her sight is reputed 
to be normal, and her five children (IV, 10-14) are also reputed to be normal. 
(9) John Randall. Died at the age of 57 years of cancer. His sight had been 


. “slightly affected” from “centre blindness.” There was one son (IV, 15). 


(10) Gertrude married Cameron. Died at the age of 58 years. Is reputed to 
have been normal. Her three children (IV, 16-18) are also reputed to be normal. 
(11) Richard died at the age of 62 years. , Reputed to have been normal, as are 
his five children (IV, 19-23). (12) Mabel married Pritchard. Is 67 years old. 
Reputed to be affected and found so on examination (Figs. 2a and 2b). Her 
ee started at the age of 40 years. Has one son, John (IV, 24), who is 
affected. 

(13-16) The children of Sarah Butt (II, 5). (13) Kate married Flatt. Died 
at the age of 30 years, reputed to have been normal, as are her two children 
(IV, 25 and 26). (14) Florence married O’Hara. Died aged 72 years. Lost 
“central sight” at 42 years, but could always see to get about. There were no 
children. (15) Lucy Ellen married Barrett. Is alive, aged 70 years, and is reputed 


’ to be normal, as are her two children (IV, 27 and 28). (16) Amy married Martin. 
Lost “ central vision” at 41 years. Is now 68 years. Was not much handicapped 


till aged 60 years. Her fundi show a central lesion (Fig. 3). Has two children 
(IV, 29 and 30). 


(17 and 18) Tom and Nellie, the children of Kate Carr (II, 6). This branch 


of’ the family is reported as normal and has not been followed up. Tom is 69 
years, Nellie is 61 years. 


GENERATION IV. 

(1 and 2) Mary and George, the children of III,_1. Marv is the starting 
point of this study. Her fundi are depicted in Figs. la, 1b and Ic. A fuller 
account is given in the text. George, aged 27 years, reputed to be normal and 
found so on examination. 

(3-5) Noel, Winifred and Muriel Clark, the children of III, 3. Noel was 
killed in the World War I,'aged 22 years. Winifred, now aged 51 years, married 
Johnson. Reputed to be normal and found so on examination. Muriel, aged 
47 years, married Burton. Reputed to be normal and found so on examination. 

(6 and 7) Mary and Phillip Thornton, aged 33 and 31 years, the children of 


III, 4. Reputed to be normal and found so on examination. 


(8 and 9) Dora and Margaret, the children of III, 5. Dora, aged 41 years, 
married Fleming. Reputed to be normal and found so on examination. Margaret 
Randall, aged 35 years, reputed to be normal and found so on examination. Is 
unmarried. 

(10-14) Children of Laura Wrigley (IJI, 8). (10) died aged 30 years, un- 
married. (11-14) Reputed to be normal. Have not been examined. 

(15) Eric Randall, the son of III, 9. He is aged 46 years and is reputed to 


be normal. Not seen. 


* (16-18) The children of Gertrude Cameron (III, 10). (16) Died aged 10 weeks. 
(17 and 18) are 38 and 36 years of age respectively. Not seen. 

(19-23) The children of Richard Randall (III, 11). (19) Died in childhood. 
(20) Is aged 40 years. His three younger sibs are younger by two years pro- 
gressively. All reputed to be normal. Not seen. : 

(24) John Pritchard, the son of III, 12. When seen at the age of 43 years 
he was reputed to be normal and found so on examination. Six months later 
the right eye failed. He is discussed fully in the text. 

(25 and 26) The children of III, 13. Lilian married England. Is aged 50 
years. Has two children (V. 15 and 16). Winifred, aged 45 years, married Eldon. 


’ Has one daughter (V, 17). All reputed to be normal. Not seen 


(27 and 28) Ivor and Myfanwy, the children of Lucy Barrett (III, 15), aged 
44 and 36 years. Reputed to be normal. Not seen. 
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(29 pee 30) Joan and Albert, the children of Amy Martin (III, 16), dead 31 
and 28 years respectively. Both reputed to be normal. Joan was found so. on 
examination. 

(31 and 32) The children of Tom Carr (III, 17), Freddie and Joyce. Reputed 
to be normal. Not seen. 


GENERATION V. 


None of this generation is beyond adolescent age and none is reported affected. 

(1) David Johnson, the son of IV, 4. 

(2, 3 and 4) A son, Robert, and two daughters’ of Dora Fleming (IV, 8), 
aged 8, 6 and 3 years respectively. 

(5- 8) The grandchildren of Laura Wrigley (III, 8), herself unaffected. 

(9-10) Sheila and Barbara Randall, the children of IV, 15. 

(11) Grandchild of III, 10. 

(12 and 13) The grandchildren of Richard Randall (III, 11), himself reputed 
to be unaffected. 

(14) The son of John Pritchard (IV, 24, himself affected), aged 6 months. 

(15 and 16) John and Jean England, aged 25 and 21 years respectively. 

(17) Daughter of Winifred Eldon (IV, 26), aged 16 years. 

(18 and 19) Jean and John, the grandchildren of III, 17, himself reputed 
normal. 


2. The Carver Family. 


GENERATION I. 


(1) Mr. Carver. The family ascribes the eye defect as originating with Mr. 
Carver, and the condition is known in the family as the “Carver eye.” 


GENERATION II. 


(1) Dinah Carver married Hepburn. (2) William Carver. (3) Edward Carver. 
(4) Jane Carver, unmarried, died elderly. (5) Dan Carver.. (6) Anthony Carver. 
(7) Dryden Carver. (8) Mary married Murray. Of this generation all but 
Edward, Jane and Anthony are said to have been affected. 


GENERATION III. 


(1-5) The children of Mrs. Dinah Carver-Hepburn (II, 1): Dan eidiies (1), 
died at about 54 years of age, reputed to be unaffected. Catherine (2) married 
Wilson, died under 40 years, reputed unaffected. Anthony Hepburn (3), age 75 
years. Lizzie (4), died under 40 years, reputed unaffected, and Dryden Hepburn 
(5), aged 65 years, Anthony reputed to be affected and found so on examination. 
Dryden is reputed to be affected. 

(6-10) The children of Dan Carver (II, 5): John Carver (6), died at 78 years, 
a daughter (7) died at 16 years, Ellen (8) married Lace; is 72 years of age, reputed 
to be affected and found so on examination, Emma (9) died in infancy, and Isabel 
(10) married Wright; examined and found normal; died at 62 years. 

(11-16) The children of Anthony Carver (II, 6): Annie (ii), ‘Jane (12), Mary 
(13), John (14), William (15) and Dryden Carver (16). Annie, the eldest, married 
Duncan Kirkpatrick; she is reputed to be affected and was found so on examina- 
tion; is now 65 years old. Jane married Dixon; she is now dead. Mary is in 
America; John Carver died under 40 years, William and Dryden are over 40 years, 
alive and in America. 

(17-24) The children of Mary Carver Murray (II, 8): Ann (17), Mary (18), 
John Batey (19), Jane (20), Dryden (21), Maggie (22), Jessie (23), and another 
sister (24). The eldest, Ann, married Tyson, died at about the age of 80 years; she 
was reputed to be unaffected. Mary was unmarried and was reputed to be affected. 
John Batey was reputed not to be affected but was found affected on examination; 
he is now 78 years old. Jane died under 40 years. Dryden died at the age of 
73 years; was reputed to be affected and was found so when examined some years 
ago. Maggie, married Wallace; was reputed to be affected; she is dead. Jessie, 


if 
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aged 71 years, is reputed to be affected and was found so on examination; anaiteted 
to McLean. The youngest daughter is over 40 years; she is married to Cape. 


GeEneraTION IV. 

(1-3) The children of Dan Hepburn (III, 1): Mary Hepburn (1), aged 56 
years, and Mrs. Spedding (2), aged 46 years, were examined and found normal. 
Archie Hepburn (3), aged 42 years, lives in Rochdale; not examined. 

(4-7) The children of Catherine (Hepburn) Wilson (III, 2): Archie Wilson (4), 
died aged more than 40 years; Dinah (5) married Dawson, is now 69 years old 
and was found normal on examination; Harriet (6) married Hodgson; Reuben 
Wilson (7) is now about 65 years; examined and found normal. 

(8-16) The children of Anthony Hepburn (III, 3): Nellie (8), aged 52 years, 
married Bedford; reputed and found to be affected. Archie Hepburn (9), aged 
50 years, reputed and found to be affected. John Hepburn (10), aged 47 years, 
reputed and found to be affected. (11) Margaret, aged 46, patient No. 5 in the text. 
Emma (12) married Rudd, aged 45 years; found normal on examination. Jim 
Hepburn (13), aged 44 years, reputed and found to be affected. Annie Hepburn 
(14), aged 42 years; found normal. Dryden (15), aged 40 years, found normal. 
Mary (16), aged 37 years, found normal. 

(17-19) The children of Dryden Hepburn (III, 5): Frank (17) is 38 years old, 
Douglas (18) is 33 years, and Graham (19) is 30 years. 

(20-29) The children of Ellen Lace (III, 8): Sarah (20), married Hayes, is now 
54 years old; reputed and found to be affected.. Martha Lace (21), aged 52 years; 
found normal, Margaret (22), aged 48 years, married Prickett; reputed to be 
affected. Ellen (23), aged 45 years, married Jim Murray (IV, 38, himself affected), 
found normal on examination. Fred Lace (24), aged 44 years, Isabel Lace (25), 
aged 42 years, found normal. John Daniel Lace (26), aged 40 years, found normal. 
Dorothy (27), aged 38 years, married Wilson. Mary Irving (28), married Wilson, 
aged 37, found normal. Gordon Lace (29), aged 33 years, found normal. 

(30) A son of Isabel Wright (III, 10). Died in the early twenties from 


tuberculosis. 
(31 and 32) The children of Annie Kirkpatrick’ (III, 11): Leo (31) died aged 


39 years. His younger sister, Nancy (32), is alive under 40 years. 
(33 and 34) The children of Jane Dixon (III, 12): Williem (33) is 25 years old. 
Harriet (34) is a younger sister. 

(35) A son of John Carver, aged under 40 years. 

(36) John Ernest ‘Murray, a son of Ann Toon (III, 17), is reputed to be and 
found affected. He is 59 years of age. 

(37-40) The children of Dryden Mneeay (III, 21): Mary (37), aged 54 years, 
married Dixon; found normal. Jim Dryden Murray (38), aged 50 years, reputed 
and found to be affected. He is married to Ellen Lace, now aged 45 years (IV, 23), 
herself normal. Emma (39), aged 43 years, married Parker; reputed normal. 
William Murray (40), aged 39 years when killed in the William Pit Disaster in 
1947; was known to be unaffected. 

(41-48) Eight daughters of Maggie Wallace (III, 22, herself reputed to be 
affected). Reputed that one daughter ames in Scotland is affected. This branch 
of the family could not be followed u 

(49-54) The children of Mrs. Cape (III, 24): the eldest daughter (49), aged 
64 years, married Bland and lives in Newcastle. James Cape (50) is 61 years old. 
William Cape (51), Harry Cape (52), and two younger sisters (53 and 54) are the 
other children. All are over wv years of age, but none could be examined. They 


are reputed not to be affect 


GenerATIONS V. 

In this generation there are no individuals who have as yet reached the age of 
40 years. 

Re and 2) The two daughters of (IV, 2), , aged 26 and 25 years respectively. 

(3) A son of Archie Hepburn (IV, 3), aged 23 yea 

(4 and 5) The two sons of Nellie Bedford av, 8) herself affected. The eldest, 
Anthony Bedford, died at the age of 24 years. His brother, Stephen Bedford, is 


aged 23 years. 
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(6-9) ‘The children of Archie Hepburn (IV, 9) himself sftented: Dennis (6), 
Jim (7), Eileen (8), Neil (9) are aged 25, 23, 15, and 7 years respectively. 

10-11) The children of John Hepburn (iv, 10) himself affected: Kathleen 
(10), Mary (11) are aged 19 and 10 years respectively. 

(12-15) The children of Emma Rudd (IV, 12): Mary (12), Jean (13), Anthony 
(14), Howard (15), are aged 19, 13 and 10 years respectively. 

(16) Ian, son of Jim Hepburn (IV, 13), himself affected, is aged 1 

(17-19) ‘The children of Sarah Hayes (1V, 20) herself affected : weed (17) 
died at 26 years, John (18) is 26 years old, and Fhryllite (18) is 14 years. 

(20-26) ‘The children of Margaret Prickett (IV, 22) herself reputed affected: 
Vera, Josephine, Brian, Mary, John, Ellen, and Fred, aged 26, 24, 23, 21, 19, 17, 
and 14 years respectively. 

(27) Marjorie Lindsay Murray, aged 23 years, the daughter of Ellen Lace 
(IV, 23) and Jim Murray (IV, 38), himself affected, was found normal on 
examination. 

(28) Mary Lace, the young daughter of IV, 24, aged 16 years. 

(29) John Lace, son of IV, 26, is 14 years old. 

(30) The son of Dorothy Wilson (IV, 27) is 11 years old. 

(31) The son of John Ernest Murray (IV, 36), himself affected, is 33 years old. 

(32 and 33) Nora, aged 27 years, and Raymond Dixon, aged 26 years, children 
of IV, 37. 

(34-36) Yvonne, Margaret and Alan Murray, aged 5, 4 and 2 respectively, 
grandchildren of III. 21, himself affected. 


3. The Ewbank Family. 


GENERATION I. 
Mr. Ewbank died in his fifties; is not known to have had any defect of vision. 
*He married twice. All that is known of the first marriage is that there were 


children. 


GENERATION II. 

The information concerns the seven children of the second marriage. 

(1) Sarah Ewbank, died aged 67 years, unmarried. Reputed to have been 
unaffected. (2) Comnelius Ewbank, died at 55 years; unmarried. Reputed to have 
been unaffected. (3) Josephine, married Adamson. Sight became affected in the 
early forties; was “ practically blind” when she died at 60 years. (4) Susie, died 
at about the age of 20 years. (5) Rosa, married Steele. Sight became affected at 
about 35 years. Died “practically blind” at the age of 62 years. (6) 
Florence, died at 74 years. Reputed normal. No issue. (7) Richard Ewbank. 
Sight became affected at 43 years. He was seen by the late Mr. R. P. Brooks, 
who found “ maculitis.” The patient “was soon unable to read, but always 
retained some sight (e.g., could play cards, do some gardening and go about 
unaccompanied).” (Information given by his son Maurice, III, 10.) Died at 74 
years. He was the father of the patients recorded here. 


GENERATIONS III, 
(1-4) “The children of Josephine Adamson (II, 3). (1) Bert Adamson, died 
unmarried at 32 years. (2) Florence, aged 67, married Patchett. “ Had severe 
haemorrhage in the eyes at 48 years; has peripheral vision only (cannot read or 
sew, but can play cards and gets about).” Has one son aged 32 years. (3) Isabelle, 
aged 61 years, married Jagger; no children. “‘ Present condition similar to that 
of her sister Florence.” Sight is said to have deteriorated at 58, but when seen 
by Sir Stewart Duke-Elder in 1947, when she was aged 60 years, he found 
advanced central choroidal atrophy in both eyes, more marked in the right than in 
the left. (4) Marjory, aged 54 years, married White; “ Sight has been deteriorating 

for the past four years.” Has one son. 

(5-8) The children of Rosa Steele (II, 5), herself reputed affected. (5) Mary, 
now aged 55 years, married Cockayne. Sicht has been bad for 20 years. Has 
four children. (6) Constance, aged 52 years. Reputed unaffected. Has one daughter. 
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(7) Wallace Steele, aged 50 years. Reputed unaffected. (8) Rosa, aged 46 years, 
married Grahame. Has two sons. 

(9-12) The children of Richard Ewbank (II, 7, himself affected) by his first 
wife, who died aged 43 years and was unaffected. (9) Kenneth Ewbank, aged 54 
years, is mentally defective, but is said to have no eye trouble. (10) Maurice 
Ewbank, aged 48 years, examined and found to be affected. (11) Colin Ewbank, 
aged 46 years, died from neoplasm of the kidney. Known to have been affected 
since the age of 36 years. (12) Mary, aged 43 years, married Waterer. Examined 
and found affected. 

Ba. and 14) The children of Richard Ewbank (II, 7) by his second wife. (13) 


,» aged 40 years, married Hughes. Examined and found affected. (14) 
Nora, aged 38, married Holland. Examined and found unaffected. 
GENERATION IV, 

(1) Bert, the son of Florence Piicheit (III, 2); aged 32 years. 

(2) The son of Marjory White (III, 4): Tony, aged 25 years. 

(3-6) The children of Mary Cockayne (III, 5), heteelf reputed affected; 
Constance, aged 26 years, married Marshal, has one daughter; Nora, aged 
23 years, married Dyer; twin brother and sister ‘aged 17 years. 

(7) Cynthia Stevenson, aged 14 years, daughter of III, 6. 

(8 and 9) Gerald and Maurice, sons of III, 8, aged 21 and 19 years respectively. 

(10) Denis, aged 29 years, the son of Kenneth Ewbank (III, 9). 

(11-13) The sons of Maurice Ewbank (III, 10), himself affected. (11) Anthony, 
died aged 20 years. (12) Patrick, aged 17 years, and (13) David, aged 13 years. 

(14-15) The children of Mary Waterer (III, 12), irons be cigagn (14) John 
Waterer, aged 9 years, and (15) Patricia Waterer, aged 4 y 

(16-17) The children of Kathleen Hughes (III, 13), "herself affected. (16) 
Robin, aged 8 years, and (17) Wendy, aged 4 years. 

(18-19) The two daughters of Nora Holland AIL, wi Elizabeth, aged 4 years, 
and Carolyn, aged 8 months. . 


GENERATION V. 


(1) The baby daughter of (IV, 3). 
(2) The baby daughter of Denis Ewbank (IV, 10). 


4. The Kempster Family. 


GENERATION I. 
The grandfather of the observed patients is reported to have been blind. He 
is also reported to have had a blind brother. 


GENERATION II. 

The grandfather’s brother is reported to have had an affected daughter. As for 
the grandfather’s children there were 8, the order of whom is not known. ‘Three 
out of five brothers are reputed to have been affected and one out of three sisters. 


GENERATION III. 

It is reported that two cousins of the present sibship are affected, the son of a 
paternal uncle, and the daughter of a paternal aunt. The sibship itself (III, 1-10) 
has been described in the text. 


GENERATION IV. 

(1) Ruru Hatt, the daughter of Alice Hall (III, )), herself affected, aged 30 
years, unmarried; examined and found normal. 

(2-5) The children of Caroline Poulton (III, 2), herself affected. (2) Ivy, 
married Collins, aged 32 years; reputed normal. (3) Gladys Poulton, unmarried, 
aged 31 years, seen and found normal. (4) Frances, married Cook, aged 29 years; 
reputed normal. (5) A son: premature stillbirth. 

(6-9) The children of William Kempster (III, 4), himself affected. The eldest, 
a son, died at 21 years, was reputed normal. (7-8) Two girls died in infancy at 
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four weeks and six months. Joan Kempster, aged 24 years, unmarried, reputed - 
- norma: 

(10-14) The children of Ann Redding (III, 5), herself affected. (10) Winifred, 
aged 35, reputed normal. (11) William Redding, aged 33 years, reputed normal. 
(12) Ann, married Puddephat, aged 31 years; reputed normal. (13) Dorothy, 
married Blunt, aged 28 years, reputed normal. (14) Percival Redding, aged 26 
years, reputed normal. 

(15-17) The children of Rose Graves (III, 6), herself affected. All in Canada. 
Rosemary Graves, aged 29 years, is reputed to be mentally defective; unmarried. 
Doris Graves, aged 27 years, reputed normal, unmarried. Robert Graves, aged 
21 years, reputed normal; was seen in 1939, at the age of 12 years, and was then 
oun norma: 


(18) Thomas Wood, the son of Eliza Wood (III, 7), aged 25 years; reputed 


normal. - 

(19) Sidney Kempster, son of Joseph Kempster (III, 8), himself affected, aged 
28 years, married, no children; reputed normal. 

(20-23) The children of Arthur Kempster (III, 9), himself affected. (20) 
Herbert, aged 26 years. (21) Fred, aged 24 yuri’ (22) Robert, aged 17 years. 
(23) John, aged 9 years. All some to be normal 

(24 and 25) The children of Robert Kempster (II, 10), Gwen, aged 18 years, 
and Margaret, aged 14 years, reputed to be normal. 


GENERATION V. 

(1 and 2) Ronald and Josephine Collins, aged 2 and 1 years, children of IV, 2. 

(3) Michael Cook, aged 1 year, son of IV, 4. 

(4-6) (4) Brenda, aged 8 years, Anthony, aged 5 years, Nita, aged 2 years, 
children of William Kempster (IV, 11). 

(7-8) Harold and Sandra Puddephat, aged 8 and 6 years respectively, children 
of IV, 12. 

(9) Stephen Blunt, aged 4 months, son of IV, 13. 

(10) Stewart Redding, aged 14 months, son of IV, 14. 

(11) Margaret Kempster, aged 12 months, daughter of IV, 20. 


A THEORETICAL PLAN OF A METHOD FOR 
REMOVING NON-FERRO-MAGNETIC METALLIC 
INTRA-OCULAR FOREIGN BODIES BY MEANS 

OF ELECTRO-MAGNETIC FORCES.* 


BY 
P. M. ENDT and J. TEN DOESSCHATE 


UTRECHT 


THE removing of non-ferro-magnetic metallic intra-ocular foreign 
bodies (like copper, non-magnetic steel, etc.), always offers many — 
difficulties to the ophthalmologist. For removing ferro-magnetic 
foreign bodies we have at our disposal very satisfactory methods 
which are all based on the principle of exerting electro-magnetic 
forces on the foreign body. Theoretically, however, it is possible 


*A paper on this subject was read by the authors at the 112th meeting of the 
Netherl. Ophthal. Soc. on June 7, 1947, This paper did not contain the necessary 
physical foundations. 
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to exert electro-magnetic forces also on non-ferro-magnetic bodies. 
In this paper we propose to give a theoretical development of a 
method which will allow the removing of such foreign bodies, 
provided .a high frequency electro-magnetic field of sufficient 
strength can be produced. 

First, the principles of the new method will be given qualitatively. 


_  Inthe-metallic particle in question an alternating induction current 

is generated by a high frequency magnetic field. For simplicity 
let us assume the particle to be a little ring in a plane at right 
angles with the direction of the magnetic field. Now there exists 
a well-known analogy of a ring current with a magnetic dipole. On 
a magnetic dipole a force is exerted by an inhomogeneous magnetic 
field. Analogously also the ring undergoes a force by the magnetic 
field, provided the alternating current in the ring is in phase with 
the alternating magnetic field. The latter is true when the 
frequency is so high, that the inductance of the ring is large 
compared with its resistance. 

Now we will follow this argument quantitatively. Here, however, 
we will assume the particle to be a little sphere (radius R). 

By an alternating magnetic field. H(t) a magnetic dipole is 
induced in the with dipole ); 


Bi) = — 3 Hi) (1) 


This relation is subject to two restrictions. First the frequency v 
must be so low, that the wavelength related with it: A=c/v 
(c=velocity of light) is large compared with the radius of the 
particle. This restriction is not at all severe. On the other hand 
the penetrating depth d of the skin effect must be small compared 
with the radius: 


a= 


Cc 
Qa 


Here @ is the electrical conductivity of the particle in e.s.u. 
The force exerted on the particle will now be given by: 


> > > 
F(t) = (p(t) grad) H(t) = — } R3 grad (H?(t)) . 


This force is stilldependent.on time. The mean force is given by: 


= — } grad (H_’), bad (3) 


where H_ is the root mean square value of the magnetic field H(é). 
Preliminary experiments done by one of us in the Physical Labora- 
tory of the University of Utrecht with a small high-frequency | 
generator showed that this force has the expected order of magnitude. 
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More important than the force itself is the ratio of the electro- 
magnetic force to the force of gravity (G) exerted on the particle: 


_ 3 H_gradH_ (4) 


where p is the density of the particle and g the acceleration of 
gravity. We see that this ratio is independent of the radius of the 
particle. 

Let us compare equation (3) with the force exerted on an iron 
sphere (permeability ~) with the same radius R by a constant 
magnetic field. This force is given by: 


F/G = 


With >> 1 we have: 


F = 3 grad (H’). (6) 


Comparing (3) and (5) we note that the force on a copper 
particle in an alternating field is identical with that on a diamagnetic 
sphere (u<<1) in an equal constant field. 

Comparing (3) and (6) we see that if H_ = H there remain two 


differences : 

1—The force on the copper sphere is one half of that exerted on 
the iron sphere. This is not serious. 

2—The force in (3) has the minus sign. Whereas the iron 
particle is drawn into the coil producing the magnetic field, the 
copper particle is pushed out of it. This is rather a serious dis- 
advantage. To extract particles out of the eye the coil must be held 
behind the head. The distance from the coil to the eye now being 
large, the alternating current in the coil must be very strong to 
produce a magnetic field of sufficient strength. 

Another unwanted effect is the generation of heat in the particle 
by the induction current, given by ') : 


W = R?H 2c erg/sec . (7) 


The heat conductivity of the ocular fluids being 4, the temperature 
excess of the particle becomes: 


W _ 3 (8) 
A 


If the particle were to become too hot, albumen in the ocular 
fluids would coagulate around the particle. 

The force of the particle being, between the limits given, indepen- 
dant of the frequency, it is clear that we will use a frequency as low 
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as possible in order not to heat the particle excessively. Let us 
choose the frequency so that the penetrating depth of the skin effect 
(see (2) ) equals one half the radius of the particle: 


c 


The temperature excess now becomes independent of the radius: 


(10) 


As an example we will consider an aluminium particle (p = 2°7, 
o = 3°4X10” e.s.u.) of arbitrary radius. We take the heat con- 
ductivity of the ocular fluids as equal to that of pure water: A=6 x 10 
erg/sec cm °C. If the magnetic field has an r.m.s. value of 300 
Oerstedt and the gradient of the r.m.s. field is 100 Oerstedt/cm., then 
we have from (4) and (10) (¢ = 3X10" cm/sec, g = 981 cm/sec?) : 


F/G =.1.34 and: 0 = 74°C. 
The optimum frequency given by (9) becomes : 


A (11) 

Vv = eee eee eee 
For an aluminium particle with R= 1mm. we have: A = 26 kHz. 
For copper particles the temperature excess is larger, if F/G is 
kept constant; the electrical conductivity is larger hut the density 


is also larger. : 
It may be necessary to operate the magnetic field only during 
short time-intervals in order to keep down the temperature of the 


particle. 


Summary 


A theoretical development is given of a method which will allow 
the removal of non-ferro-magnetic metallic intra-ocular foreign 
bodies by means of a high-frequency electro-magnetic field, provided 
a field of sufficient intensity can be produced and the difficulties 
connected with heat generation can be overcome. 


The authors wish to express their sincere thanks to Professor Dr. 
J. M. W. Milatz for his lively interest in this work. 
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NOTES ON 221 INTRA-CAPSULAR CATARACT 
EXTRACTIONS PERFORMED IN THREE 
WEEKS AT KHAIRPUR IN 1947 


BY 
Sir HENRY HOLLAND and R. W. B. HOLLAND 


INDIA 


[DuriNG this three weeks in 1947 there were also 172 extra- 
capsular extractions and needling operations performed by my 
son, R. W. B. Holland, and myself. ] 

All the intracapsular extractions were done by the Smith method 
of expression and not extraction by any of the various forceps 
used, e.g., Kalt, Elschnig, Arruga, Knapp, Sinclair, and Kirwan. 
I am perfectly aware that this method has been and is still 
adversely criticised. Its opponents affirm that the pressure 
required to rupture the zonule must be detrimental to the eye, and 
also that the loss of vitreous is much more frequent than in the 
extracapsular method or the forceps methods of extraction. 
Another objection brought forward is the supposedly frequent 
occurrence of detachment of the retina following cases in which 
there had been vitreous escape at the time of operation. Although 
our staff has performed over 30,000 intracapsular extractions since 
1909, I have seen only 2 cases of detachment of the retina follow- 
ing the operation. We are always on the look out for this 
complication, and when any patient returns complaining of 
diminution or loss of vision we always examine the fundus care- 
fully in the dark room. 

I admit that for the beginner the Smith operation is much more 
difficult than either the extracapsular or the intracapsular extrac- 
tion with forceps. We have had 188 visiting surgeons at our 
Shikarpur clinic, and I always impress on them that no one should 
attempt an intracapsular Smith operation until he has done at least 
50 or more extracapsular extractions. Furthermore, the Smith 
operation should not be done if a surgeon does only about 5 or 6 
cataract extractions a month. It is an operation in which it is 
necessary to preserve one’s sense of touch by constant practice. 
Having had 38 years of experience I consider that as far as I am 
concerned the Smith operation is the best for extraction of ordinary 
senile cataracts, and is the least traumatic procedure to the eye 
of any method. 

There are, however, very definite contra-indications to the Smith 
operation. They are: (a) Glaucomatous cataract. (b) Cataract 
with tension over 35 mm. mercury. (c) The big ‘‘ox eye,” 
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found in very plethoric individuals. In these there is a great 
_tendency for the vitreous to be degenerate and liquid in character 
with consequent danger of loss. (d) Cataract in the young patient. 
I always do an extracapsular extraction if the patient’s hair has 
not begun to grow grey. (e) Congenital cataracts. (f) Traumatic 
cataracts. (g) Complicated cataracts—with synechiae, etc. (h) All 
those cases in which a legitimate amount of pressure does not 
succeed in rupturing the zonule. Only practice will enable the 
operator to decide when he has exercised sufficient pressure. If 
the pressure is applied at the right point and directed in the right 
axis, only very little pressure is needed in the great majority of 
cases. The golden rule in this operation is to cease the pressure 
if the upper pole of the lens does not present in the wound at once. 
In such cases the operator should replace the speculum and 
perform an extracapsular operation. 90 per cent. of cases of 
vitreous escape are due to too prolonged and too great pressure. 
If the zonule is tough the skilled operator will realise this and be 
humble enough to desist. He should never make up his mind 
that in a certain case he is going to do a Smith operation come 
what may. If he does so, he will often regret his decision. By 
all means he may say that he will attempt a Smith extraction, but 
he should be prepared to abandon the attempt should the upper 
pole of the lens not present at once. I am often amazed at the 
ease with which the lens is dislocated. . At times a mere touch is 
given on the lower pole of the lens and it ‘‘ almost walks out to 
meet you.” 

My object in this article is to present in detail the results of the 
Smith operation in the 221 cases under review. I feel I must refer 
to the Barraquer suction grasp method of extraction since we have 
tried it in Shikarpur when some 200 cataracts were removed by 
this method. Our results, except for those done by Lt.-Col. 
Cruickshank, were not as good as those done by the Smith 
method, but I have seen Barraquer operating in his clinic at 
Barcelona, and in his hands the operation produces extremely 
good results. 

The salient points of the Smith operation after the incision and 
iridectomy are as follows :— 

The assistant must take complete control of both upper and 
lower lids. The upper lid is lifted forward by means of a blunt 
double hook retractor, the two limbs of which are about half 
an inch apart. The handle of the retractor is held between the 
assistant’s thumb, index and middle fingers, while the ring and 
little fingers of the same hand are used for retracting the upper 
eyebrow, thus fully controlling the upper part of the orbicularis 
oculi. The lower lid is retracted by placing the thumb of the 
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other hand flat on the skin immediately below the eye and by 
drawing it down with the help of a sterile cotton wool swab. I 
have mentioned this in detail because the assistant’s share in the 
operation is all-important. It must be remembered that the blunt 
hook retractor is used for lifting up the upper lid to gain access 
to the eye, and must not be used for pulling on the lid. 

The operator now proceeds to dislocate and extract the lens. 
He takes the spatula in his left hand, placing the end at about 
45 degrees on the sclera just below and to the left of the sclero- 
corneal junction between 4 and 5 o’clock. With his right hand 
the operator takes a blunt hook. Both hands should be sup- 
porting the patient’s head, which will ensure greater steadiness ~ 
and delicacy of movement on the part of the operator. The ball 
end of the hook is then applied and pressure exerted over the 
lower third of the cornea in a direction straight back towards the 
optic nerve, the spatula at this stage being kept quite stationary 
and used chiefly to steady the eyeball. If the upper pole of the 
lens does not appear at once in the wound, the ball end of the 
hook is made to pass slightly from side to side which movements 
generally succeed in dislocating the lens. Should legitimate 
pressure not succeed in dislocating the lens, the assistant releases 
his hold on the eyelids and the speculum is inserted and extrac- 
tion is made by the extracapsular method. If the lens dislocates 
it should be followed up by the ball end of the hook, and the 
pressure on the spatula gradually reduced. 


Points of interest in this series 


1. Anaesthesia. The usual routine was 4 per cent. cocaine 
surface anaesthesia with facial nerve block. In addition to this, 
13 cases were given a retro-bulbar injection of 1/2000 pantocaine- 
adrenalin. This produced a painless iridectomy, but did not 
seem to render the operation any easier. 

General anaesthesia was given to 28 adults and to all children 
suffering from congenital cataract. This course was adopted in 
all cases where it was previously expected that the patient would 
have little or no self-control, and also when the lack of control 
was first demonstrated when the surgeon attempted to insert the 
speculum although local anaesthesia had been already well 
established. The figures for the respective types of anaesthesia 
were chloroform 17, pentothal 7, and intra-venous 1 per cent. 
avertin in saline 4. Many ophthalmic surgeons are afraid to 
administer chloroform for fear of vomiting and consequent 
expulsive haemorrhage. In my experience of several hundred 
such cases, I can only remember one instance of expulsive 


164 HENRY HOLLAND and R. W. B. HOLLAND 


haemorrhage occurring after chloroform anaesthesia, and I am 
quite certain that I have saved many eyes by giving a general 
anaesthetic, and thus saving the straining of a nervous patient. 
On looking back over an experience of many thousands of 
cataract extractions, I am convinced that if we have erred, it has 
been in not giving a general anaesthetic in a sufficient number 
of cases. If the patient is not ‘‘ good,”’ it is the surgeon’s duty 
to see that he is rendered ‘‘ good’”’ by the administration of a 
general anaesthetic. 

2. Burst Capsule. This occurred in 14 cases, in most of 
which the capsule was removed with iris forceps at the time of 
operation. 

3. Vitreous Loss. This occurred in six cases. In one case 
akinesia was not complete, and the patient squeezed after the 
delivery of the lens. His loss was denoted by + +. In one case 
the loss was noted as +, and in the other four cases it was recorded 
as slight. In all except the case first described, the vision was 


ultimatedly good or very good. In four cases the vitreous was 
Jost after delivery of the lens, and in two cases before it. 


4. Iridectomy. There were 64 full iridectomies, 84 peripheral 
iridectomies, and 13 cases when no iridectomy was performed. 

The iridectomy was always done before the lens extraction 
because the patients’ powers of restraint after the delivery of the 
lens are obviously to a large extent exhausted and they are apt 
to become nervous and to squeeze. In thirteen cases no iridec- 
tomy was done, which was a safety measure, as the patient 
became nervous and refused to look down. 

In five cases a full iridectomy was accidentally performed with 
the knife on making the incision, and in 2 cases a peripheral 
iridectomy. In all these cases the visual result was excellent. 

There were 8 cases of prolapsed iris in the 84 cases of peri- 
pheral iridectomy, two in the 64 cases of complete iridectomy, 
and 5 in the 13 cases where there was no iridectomy performed. 
In this series no sclero-corneal or other suture was used, but a 
stitch. in the upper lid is inserted before operation and attached 
with sticking plaster to the cheek afterwards to keep the lid down 
during the period of akinesia. 

5. Dressings. The intracapsular cases are not opened until 
the 6th day after operation and the capsulotomies on the 3rd or 
4th day. Any iris prolapse is excised or cauterised on the 9th 
or 10th day after operation. 

6. Selection of Cases. If all our patients had presented them- 
selves with uncomplicated senile cataracts, our percentage of 
intracapsular extractions would have been very much higher, and 
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our results much better. But a glance at the previous list of 
contra-indications to the Smith operation, coupled with the fact 
that we have to undertake a large number of very poor risk cases, 
such as those complicated by old cyclitis, iritis, trachoma, 
leucoma and glaucoma, will at once show why we were com- 
pelled to do so many more extracapsular extractions than we 
would have chosen. Also a number of cases were accepted 
for operation on the clear understanding that benefit might or 
might not result, and in any case the benefit would be only slight. 
However, on looking back over a period of 40 years’ experience 
in operative ophthalmology, I find that the results of operating 
on apparently hopeless cases has often been better than I had 
dared to hope. If a patient after treatment was able to see hand 
movements, whereas previously he had only perception of light, 
it was well worth while for him to have come, since his con- 
dition was made definitely better. As an example, I remember 
a case of an old man, aged 85, on whom | operated a year ago. 
One eye had twice been injured, once by a crowbar when a very 
young man, and later on by the tip of a billiard cue. At the time 
of operation he had only perception of light. I operated, and 
ultimately he was not only able to find his way about quite com- 
fortably, but could also distinguish large letters in a newspaper. 

7. Visual Results. It is impossible to be dogmatic about these, 
since accurate end results in this country are impossible to obtain, 
because the majority of patients on whom we operate are not seen 
again after their stay of about 12 days in hospital until our subse- 
quent visit to the eye camp a year fater; and also because only 
about 5 per cent. of cases are literate, and even less than this 
proportion can afford an astigmatic lens where needed. 

The majority leave with good vision as assessed by the rough 
test of counting fingers rapidly at 3 or 4 feet, increased to 20 
or 30 feet with a +9 or +10 lens, and by comparing these results 
with those obtained by refracting and testing carefully the few 
literates we have, we are able to arrive at a fairly reliable estimate 
of the probable vision of the illiterates. 

Commentary. We fully realise that this is an extremely small 
series of cases, and we have not included the results of 1,150 
cataracts performed at Shikarpur in the six weeks immediately 
before our Khairpur clinic, because at Shikarpur there were six 
surgeons operating, several of whom were inexperienced. 
Therefore we feel that inclusion of their results would not lead 
to a fair assessment of the Smith operation. 

In our clinic we use no sutures on the eye at all, neither superior 
rectus traction sutures, nor corneal nor corneo-scleral nor con- 
junctival flap sutures. We feel that the less the eye is interfered 


106 L. B. SOMERVILLE-LARGE 


with or traumatised, the better the results. We aim at simplicity 
and rapidity in our methods, which have been evolved to deal 
with a large number of patients in a short space of time. No 
patient with clinically clean eyes has any smear, culture, or other 
pre-operative investigation, and all are submitted to operation on 
the day of admission. 

In this series we had no case of primary sepsis, and _ post- 
operative iritis was, practically speaking, absent. We attribute 
this freedom from sepsis to a double irrigation of the eye with 
1/2000 solution of hydrarg. perchloride at operation coupled with 
the simplicity of technique and absence of meddlesome surgery. 

Our vitreous loss was less than 3 per cent. in the intracapsular 
method, and this compares with a figure of just under 2 per cent. 
for our extracapsular cases at this clinic. The advantage gained 
for the lower vitreous loss of the capsulotomy cases is more than 
outweighed by the comparatively large incidence of iritis which 
occurs post-operatively in the extracapsular series. 

We hope that this series of cases will convince a fair-minded 
reader that the adverse criticism which the Smith operation has 
| received is quite undeserved. Moreover, we are convinced that 
i 


the Smith operation, as outlined above, is the best operation for 
extraction of uncomplicated senile cataracts in the hands of the 
surgeon who has to deal with a large number of cases throughout 
the year. 


AN OPHTHALMOLOGIST IN BUDAPEST 
AND PRAGUE* 


BY 
L. B. SOMERVILLE-!-ARGE 


DUBLIN 


LikE many ophthalmological colleagues in Great Britain | 

received an invitation from the Hungarian Medical Trade Union 

to attend the Centennial Medical Week in Budapest from Septem- 

ber 4th to 12th—but unlike them all I accepted. As a large number 

i of British ophthalmologists will have happy memories of both 

ophthalmology in Budapest and of their Hungarian colleagues, a 
brief note of the meeting may be of interest. 

The Centennial Medical Week covered the whole of medicine 

with ophthalmology as but one of 22 sections. The chairman of 


* Received for publication, October 18, 1948. 
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the ophthalmological section was Professor Horay, and the sec- 
retary Stephen de Grosz. The main subjects discussed were 
chemotherapeutics and ophthalmic instruments, although one was 
invited to choose freely of any subject. Official languages were 
Hungarian, English, French, German and Russian. Some 50 
papers were allotted to the two days of the section’s meetings, 
their duration being limited with an unaccustomed courtesy to 
‘ten minutes for Hungarians and twenty minutes for foreigners.”’ 
As, with the exception of a few papers in French and German and 
two in English, all were in Hungarian, I fear that my personal 
attendance was limited. The papers will be published in due 
course and need not therefore detain us. 

British ophthalmologists may not recollect that the three 
Budapest professors best known to the English speaking world— 
Emil de Grosz, Imre and Blaskovics, have died comparatively 
recently. Their professorial ‘appointments are now filled by 
Professor Horay and Professor Nonay. 

I saw ward cases and attended operations in the First (Prof. 
Horay) and Second (Prof. Nonay) Eye Clinics and in the eye 
departments of the Istavan Hospital (Prof. Papolczy) and Janos 
Hospital (Prof. Csapody). In all four one was stimulated by 
witnessing exhibitions of faultless surgery, with, unhappily for 
the spectator, all too few complications. | Marked variations in 
technique of cataract extraction were noticeable. In Prof. Nonay’s 
clinic the retro-bulbar and lid injections were given half an hour 
before operation, but in Prof. Horay’s and Prof. Papolczy’s with 
the patient already on the table. In no case were the lashes cut, 
and in all the patient walked back to bed. In one clinic masks 
and caps were dispensed with. All used a superior rectus suture— 
controlled by an expert assistant throughout the operation. | 
only saw intra-capsular extractions—the standard procedure. 
The capsule was grasped at the ‘‘ 6 o’clock ’’ periphery and the 
lens withdrawn without side to side movements—the pressure on 
the limbus being relied upon to rupture the zonule. A single 
peripheral iridectomy carried out before extraction was the rule. 

A sharp distinction was apparent regarding the advisability of 
corneal suture. The Imre suture is routine in Prof. Nonay’s 
clinic, and even in his dextrous hands it adds ten minutes to the 
operation time. A variation of this suture is practised in Prof. 
Papolczy’s clinic. Here, after the insertion of the suture, the 
section is made but is left just before completion. The con- 
junctival flap is then cut and finally the section completed with 
scissors. A difficult procedure, again taking some 10-15 minutes, 
but giving most beautiful results. Prof. Horay, on the other 
hand, uses no suture. Dr. de Grosz (son of Emil de Grosz) gave 
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a flawless demonstration of Blaskovic’s operation for ptosis, and 
one envied his ability of explaining the steps through French, 
English and German. We were fortunate enough to see Prof. 
Csapody carrying out his well-known operation for contracted 
socket. It appeared a simple and highly satisfactory procedure 
in his hands. 

As only a small number attended the operations, they were per- 
fectly seen, and were a real pleasure to witness. 

The doyen of the meeting was Prof. Pascheff of Sofia. This 
charming, widely-travelled specialist spoke to me of international 
ophthalmology from Moorfields at the beginning of the century 
to his own university in Sofia to-day. The visitor who came 
farthest was Dr. Pascal of New York. He intrigued us by 
describing a newer and better way to remember the actions of the 
ocular muscles. To my disappointment Filatov did not come to 
the meeting, and Russia was unrepresented. 

Hungarian hospitality and courtesy is proverbial, to those indeed 
who have never been in Hungary they come as something of a 
revelation. To accept all invitations (official and private) was 
quite impossible, and perhaps my greatest regret was in having 
to omit Prof. Kettesy’s kind invitation to his hospital at the old 
town of Debrecen in East Hungary. Prof. Weinstein’s invitation 
to his department at the Jewish Hospital in Budapest had un- 
happily also to be left out of a full programme. 

To the uni-lingual English speaker Hungarian ophthalmology 
is particularly satisfying as it is little exaggeration to say that 
every specialist speaks English, and the language is so widely read 
that the British Journal of Ophthalmology, Ophthalmic Litera- 
ture, American Journal of Ophthalmology, and Excerpta Medica 
are in almost every clinic. The bond between British and 
Hungarian Ophthalmology is a very close one, and I can think 
of few better centres for a clinical tour (and few also where the 
Englishman would be more welcome) than Budapest, with the 
provincial clinics at Debrecen (Prof. Kettesy) and Pecs (Prof. 
Boros) not to be omitted. 

In Prague I was fortunate enough to obtain introductions to the 
No. 1 and No. 2 Eye Clinics, and to Dr. Jermin’s clinic at the 
Bulocka Hospital. Prof. Kadlicky of the No. 1 Eye Clinic has 
lately died and his place has not yet been filled. Dr. Dienstbier 
was kind enough to show me over the fine building and something 
of their work. Prof. Kurtz is now in charge of No. 2 Eye Clinic 
which used to be called ‘‘ The German Clinic ’’ when under 
Prof. Elschnnig. On the morning of my visit he was doing an’ 
operating list of some 55 cases. I timed one hour’s operating out 
of the three I witnessed. In this period Prof. Kurtz did six 


| 


AN OPHTHALMOLOGIST IN BUDAPEST AND PRAGUE 109 


cataract extractions, a squint, a retinal detachment and an irido- 
tomy. Fine theatre technique allowed operative technique to be 
unhurried. There were two tables in the one theatre, with ocular 
preparations mostly carried out by the assistants. The theatre 
was semi-darkened, two really excellent operating lamps of the 
reflecting type (made by Zeiss of Jena) gave a small brilliant light 
source over each table. Again I saw faultless intracapsular 
extractions, and again the lens was delivered with a straight 
rather than a zig-zag pull. For squint Prof. Kurtz does tenectomy 
with sometimes an advancement, sewing the muscle in its new 
position to the limbal lip of a zonal cut made into the sclera—a 
procedure which might appear somewhat dangerous. Orthoptic 
Clinics are absent in both Budapest and Prague. In retinal 
detachment operations the single point diathermy terminal was 
inserted through the sclera as often as was necessary and the 
sub-retinal fluid evacuated by scleral incision, 

Prof. Kurtz is carrying out Filatov’s subconjunctival placental 
inlay in large numbers of cases and for very many conditions. 
He also uses placental extract by subconjunctival injection. 
Retinitis pigmentosa is the only condition that at the present 
time he feels sure that these procedures assist. The placental 
tissue in a piece some 10-15 mm. x 4 mm. is embedded under 
the superior bulbar conjunctiva. This can be repeated in some 
three months. The placenta is untreated apart from being kept 


for 3-4 days at a temperature of 2°-4° centigrade. In these cases, 
although central vision is not improved, the field of vision fills 


” 


out and “ night vision ’’ is assisted. In a general hospital that. 
I visited these procedures are also being carried out, the placen- 
tal tissue being inserted under the skin of the abdominal wall. 
Large numbers of cases are being done (100 on the morning of 
my visit) for conditions ranging from Dupuytren’s contracture to 
duodenal ulcer, and from psoriasis to arthritis. Success is un- 
doubtedly achieved, and it would appear that this form of therapy 
can no longer be neglected. 

As in Budapest, so in Prague, hospitality and a courteous 
welcome were readily granted by one’s colleagues everywhere, 
and everything done to make one’s visit interesting and profitable. 


J. E. WOLFF 


OCULAR COMPLICATIONS IN ERYTHEMA 
EXUDATIVUM MULTIFORME WITH 
MUCOUS MEMBRANE LESIONS 


(Pluriorificial Erosive Ectodermosis of Fiessinger 
and Rendu, Stevens-Johnson Disease, 
Baader’s Dermostomatitis)* + 


BY 


J. E. WOLFF 


ERYTHEMA exudativum multiforme is a specific skin disease of 
unknown aetiology which may be associated with various syndromes 
in which the mucous membranes—conjunctiva, lips, bronchi and 
ano-genital region—are affected, and consequently fall in the domain 
of the dermatologist, physician, ophthalmologist and uro-genital 
surgeon. As its name implies, erythema multiforme is characterised 
by the varied forms of its lesions. Hence no two cases are identical, 
and owing to the diverse characters of the syndromes a great deal 
of confusion has resulted in the literature. Authors in various 
countries had believed that they had discovered a new disease. Hence 
the multiplicity of names applied to the syndromes, as will be 
described below. We are in agreement with Sneddon who states 
that erythema multiforme and its syndrome represent different 
clinical entities, while Grove and Meisenhelder and others believe 
the syndrome merely to bea manifestation of erythema multiforme. 
Several articles on the subject have appeared in the last few years, so 
that our knowledge of the disease has increased. 

A review of the subject shows that as long ago as 1822 Alibert 
and Bazin (quoted by Beaudonnet) noted that patients suffering 
from erythema multiforme sometimes presented a conjunctivitis. 
According to Steffens, Rigler gave the first detailed description of 
conjunctivitis complicating erythema multiforme in 1852. The 
name erythema exudativum multiforme was proposed by Hebra in 
1866 to denote the erythematous skin lesions while Kaposi used the 
term “erythema polymorphe.” The interesting earlier papers were 
by Fuchs (1876), Beaudonnet (1894), Diiring (1896), Brault and 
Steffens (1902) and Salus (1912). 

The origin of the names “ pluriorificial erosive ectodermosis,” 
and ‘“Stevens-Johnson disease” has been 
traced in the following manner: Rendu (1916). Fiessinger and 
Rendu (1917) saw a number of acute cases occurring in soldiers on 
the French front, and to these the name of pluriorificial erosive 
ectodermosis was applied (see also Berho). 


* Received for publication, April 12, 1948. 
+ From the ophthalmological clinic, University of Geneva. (Dir.: Prof. A. 
Franceschetti). 
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Some years later Fiessinger, Wolff and Thévenarch (1923), after 
seeing several more cases, divided the syndrome into two types—I 
and II. Type I presented the vesicles on the mucous membranes 
which were always accompanied by a skin eruption of iris-like lesions 
and purpuric spots, whereas in type II, the skin lesions are absent. 
The type II may be difficult to diagnose owing to the absence of skin 
lesions, though the acute onset of fever, stomatitis and ano-genital 
lesions and conjunctivitis are similar to the first type (de Lavergne). 

In 1922 Stevens and Johnson described two cases occurring in~ 
children in U.S.A. and since then the syndrome has come to be 
known as Stevens-Johnson disease in the English speaking world. 

Many papers bear the title of Stevens-Johnson disease, e.g., 
Gilbert, Jones et alia, Urniker and Crofoot, Givner and Agelhoff. 

In Germany a syndrome exactly the same as type I of Fiessinger 
was described by Baader in 1925 and since then has been known in 
German speaking countries as ‘‘ Baader’s dermostomatitis.” 

The aetiology of the disease is unknown, but four causes have 
been suggested: 

1. E. Ramel suggested that it is due to a haematogenous tuber- 
culous infection, but English investigators (G. H. Percival and H. 
Gibson; R. Hallum and J. W. Edington) were unable to confirm 
this by guinea-pig inoculations. 

2. A virus theory has been considered by several authors though 
never proved. N. P. Anderson has discussed the relationship 
between herpes and erythema multiforme. I. Katzenellenbogen has 
suggested the use of vaccination in the allied disease of relapsing 
aphthous iritis. 

3. Others have suggested that it is due to a vitamin deficiency, 
as some cases seemed to improve with vitamin B complex therapy 
(Adlorsberg). 

4. An allergic theory has been stressed by some, because in 
northern countries the disease occurs most frequently in the spring 
and autumn. O’Donovan and Michaelson noted that their cases of 
epidemic kerato-conjunctivitis associated with skin lesions occurred 
during the rainy season in the Middle East. Bardella and Gandolfi 
found numerous eosinophils in the conjunctival secretions, but this 
has not been our experience. 

Pathology. Biopsies have revealed a non specific inflammatory 
reaction. 

Age. The disease usually affects people between the ages of 
20 and 40 years, but Stevens and Johnson, Storck, Koke, Rosen- 
berg, Wheeler, Edgar and Syverton, Dugan, Ginandes and Landolt 
have described cases occurring in children. 

The disease is usually ushered in by a high fever, headache and 
prostration which might be severe, and is accompanied by an increase 
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in the leucocyte count and sedimentation rate. The stomatitis 
usually follows the onset of the fever, but may precede it in some 
cases (Murray). It presents three phases as a rule—erythema, 
vesicle formation and ulceration. A sero-sanguinous discharge or 
pus may develop. The genital lesions occur both in males 
and females, and consist of vesicles found on the glans penis and 


vagina. Nellen’s case presented a purulent urethral discharge. 


The skin eruption may be papular, macular, circinate, urticarial 
or haemorrhagic. As a rule it is symmetrically bilateral, with a pre- 
dilection for the face, arms, legs, and dorsal surfaces of the hands 
and feet. (W. Stainsby). 

The eye lesions of patients presenting a typical picture of 
erythema multiforme assume a_ bewildering variety of forms, 
and one can definitely state that there is no _ picture 
pathognomonic of the disease. Consequently the diagnosis has to be 
made by taking into consideration the entire clinical picture. In 
some cases conjunctivitis may usher in the agate (Daring, 
Grove and Meisenhelder). 

The lesions vary from a mild conjunctival iadiiaticss (Cocchi), 
often limited to the palpebral fissure, to a purulent conjunctivitis. 
Edmund divided the conjunctival affections into two types:— 
namely, fibro-membranous and papulo-vesicular. The frequency 
of conjunctival lesions may be judged from the statement 
that, of 122 cases of erythema multiforme, Diiring reports that 
three-quarters showed signs of conjunctivitis. Vesicles, nodules, 
papules and pustules may form on the conjunctiva, and all forms 
may be present at the same time. Steffens, Terson, Nicolau, Diiring, 
Beaudonnet and Barnett have described vesicles occurring in their 
cases, and both Steffens and Terson thought that it was a character- 
istic lesion of erythema multiforme. 

Nodules have been noticed by several authors (von Benedek and 
Miiller, Cottini, Alajmo, Bergmeister), and Alajmo studied a histo- 
logical section which showed a lymphocytic infiltration. Von 
Benedek and Miiller noted that the nodules in one case were situated 
at the limbus. Chaillious, Nob] and Steftens noted papules. Kubik 
noted papules, pustules and nodules in his two cases. A pseudo- 
membranous conjunctivitis is a relatively common complication, 
and Fuchs noted in a histological preparation of the membrane 
superficial, parallel layers of hyalin material, then a layer of fibrous 
exudate containing epithelial cells and round cells. Hanke’s section 
was similar. 

Cicatricial contractions of the conjunctiva occurred in our case to 
be described, and were also noted by Lever, Barkan and others. 
Symblepharon may form later. 

In many cases the cornea is respected, but as in case I, corneal 
ulcer with perforation may occur. Loss of vision after perforation 


phthous fever and relapsing aphthous iritis. 


Differential Diagnosis of Polymorphous Erythema, a 
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has been reported by Bailey and Wheeler. Raffin’s case developed 


a Descemetocele, the picture being complicated by a rhinitis as well. 
Episcleritis is rather rare, but has been reported by Morax, 


Burnand and Lever. Hartley noted enlarged preauricular glands in 


-one of hiscases. Other complications will be described later. 


The prognosis: all except one of Sneddon’s cases recovered 
completely, but we feel that a guarded prognosis should be given in 


view of late sequelae which may occur. 
The disease must be differentiated from ocular pemphigus, and 


recurring exudative iritis. It is easily diagnosed from the former, as 
pemphigus occurs in older patients asa rule, and has a protracted 


course, whereas erythema multiforme has an acute onset and recovery 
takes place from 3-5 weeks (Grove and Meisenhelder). The 
differential diagnosis is given in summary form in a table after 
Mach, Babel and Naville. 

We now wish to present two cases which are follow-up studies, 
and have been noted in previous papers from our clinic by Mach, 
Babel and Naville, and later by Babel and Martin. 


CASE I.—Mrs. A. M., born 1920. At the age of 20 years she became feverish, 
and a papulo-vesicular eruption appeared on her skin. A bilateral catarrhal con- 
junctivitis followed, accompanied by desquamation of the conjunctival epithelium. 
A corneal ulcer developed in the left eye, followed by perforation and incarceration 
of the iris. Complete recovery occurred in 2 months, except for an adherent leucoma 
in the left eye (Figs. 1 and 2). 

In 1942 she returned to the Clinic complaining of bilateral ocular irritation. The 
lids of both eyes presented an identical condition—thickened, spongy and heavy, 
especially the upper lids. The lid margins were slightly inverted, causing some of 
the lashes to rub on the bulbar conjunctiva and the cornea. . The bulbar conjunctiva, 
except fora slight redness due to that trichiasis, appeared norma) On the contrary, 
the tarsal conjunctiva was thickened, very injected, and there were dense scars 
Tunning parallel to and 2 mm. from the lid margin. 

Left cornea—thickened opacity in the inferior quadrant with anterior synechia, 
Slit-lamp examination after fluorescein had been instilled into the conjunctival sac 
revealed some rather superficia) erosions and desquamation of the conjunctival and 
corneal epithelium. Lacrimal secretion was slightly diminished. The entropion 
and trichiasis was corrected and the patient recovered. 

In November, 1947, patievt returned to clinic. Vision 2/50. Operation for 
division of anterior synechia was performed on November 12, 1947. On 
November 22, 1947, Professor Franceschetti performed a corneal grafting operation, 
and the cornea is clear, March, 1948; vision 0°3 with correction (Fig. 2). 

CasE II.—Mrs. O. R., born in 1897. Nothing of importance in family or 
personal history, except for usual diseases of infancy. 

On May 25, 1945, she suffered from a severe depression after the sudden death of 
her husband. On June 11, 1946, ber temperature rose to 39°, and she developed a 
frontal headache. On the following day, it was noticed that her cervical glands 
became enlarged, and she complained of pain on swallowing, photophobia, lacrima- 
tion and rhinitis. On June 13, 1946: generalised exanthema, herpetic lesions in 
the throat. stomatitis, with slight oedema, expectoration of abundant mucus 
without coughing, oliguria, and constipation, 

On June 14, 1946, the patient was admitted to the medical wards of the Hospital 
(Prof. Roch), with a temperature of 40°2° and aneruption of small spots on the face, 
trunk, knees and hands. On the face there was a tendency to confluence, on the 
arms there were slightly raised macules, in some of which a central vesicle later 
formed. The face was puffy, the lips swollen and dry, numerous small ulcers on 
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the buccal and pharyngeal mucous membranes, covered by a greyish pseudo- 
membrane and surrounded by an erythematous zone.  Palpebral oedema. Severe 
injection of the conjunctiva with a moderate catarrhal secretion. Cervical glands 
enlarged and painful, but no other enlarged glands were found. The anal and 
vaginal mucosa were also swollen and studded with small ulcers. 


Fic. 1. 


(Case 1).—Photograph of the back of the legs showing typical erythema 
exudativum multiforme. 
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The cardio-vascular, pulmonary, neurological and urino-genital systems were 
normal. The various conditions thought of were: severe measles, severe 
polymorphous erythema, leptospirosis, a toxic or allergic eruption. 


Fig. 2. 
(Case 1).—Photograph of the left eye after corneal graft. 


Fia. 3. 


(Case 2). —~ Photograph of the right eye seein scars and symblepharon 
of conjunctiva. 


The cervical adenopathy disappeared in 1 week, though the temperature remained 
elevated. Theskin commenced todesquamate. OnJune30, 1946, the temperature was 
subnormal and on the buccal mucous membranes—large plaques dark, red in colour, 
which bled easily on touching, were noted. The cutaneous elements tcok on a café 
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au lait colour, Slight desquamation occurred on the trunk, while on the hands and 
feet largescalesformed. Theconjunctivitis, at first catarrhal, became muco-purulent, 
and later pseudo-membranous. Examination of the secretion revealed no pathogenic 
organisms. 

Chest X-ray July 8, 1946—bilateral exudative hilitis with foci of exudation at both 
bases. August 1, erg exudation had disappeared, but tiny nodules were>visible 
in both apices (T. B.? 

Blood pictures: W.R. negative. 

Slight increase in sedimentation rate. 

Slight increase in icteris index. 

Agglutination for various type of leptospira negative. 

Paul-Bunnel test negative. 

Takata test negative. 

Calcium: 9°6 mgm. y 

R.b.c 3'900°000. 

W.b.c.’s.: 9/500 on June 14, 1946; 3/100 on June 18. 1946; 6/500 0n July 10, 1946; 
7'800 on June 26, 1946. 

Mononuclear : 36 per cent., slight eosinophilia. : 

January 15,1947: R.b c.’s, 4'260/000: Hb. : 48 per cent. C.I.: 1. W.b.c.'s.: 4/800; 
50°5 per cent. poly neutrophils; 7°5 per cent. immature forms, 1 per cent. 
eosinophils ;. 0°5 per cent. basophils; 29°5 per cent. lymphocytes; 11 per cent. 
monocytes. 

Urine: Intermittent traces of albumin and sugar, some sankaciay ee No micro- 
organisms found in skin lesions. Inoculation into the cornea of a rabbit: negative. 

On July 31, 1946, the patient was discharged from the hospital, her general 
condition being good. - In the beginning of August, we noted for the first time some 
infiltration in the centre of the right cornea, and intense mixed injection of the right 
eye, moderate injection of the left eye. The abundant secretion presented the 
following characteristics: thick, whitish, viscid filaments. No micro-organisms or 
inclusion bodies. Staph. albus on culture. Vision 1/10.on both sides. A mild 
irido-cyclitis more marked on the right side was present. In September the 
secretion remained the same. The Meibomian glands easily visible, and their 
ducts were enlarged. The corneal ulcer had commenced to heal. The irido- 
cyclitis had disappeared on the left side, but there was still some K.P. on the right 
side. A symblepharon was noticed forming near the punctum of the right lower 
lid. The appearance of whitish bands, 1 mm. from and parallel tothe lid margins 
was noted. In October, though the cornea had healed, deep vessels began to 
invade the parenchyma Theconjunctival bands did not progress, but the abundant 
secretion continued. In December a similar invasion by blood vessels of the left 
cornea occurred. This eye had in the meantime suffered from an attack of irido- 
cyclitis which rapidly healed, while the right irido-cyclitis had almost ~ 
completely disappeared. The conjunctival secretion became a little less profuse. 
On installation of Bengal rose and fluorescein tiny ulcers became apparent in the 
conjunctiva and corneal epithelium. The lacrymal secretion became almost 
completely abolished. 

At the time of writing the condition has become stabilised. The lids are still 
thickened, there is a slight viscid secretion on the right side. The corneal ulcer 
and uveitis have gone. The conjunctival scars and symblepharon remained 
stationary. 


Summary 


_A review of the literature has revealed that almost any ocular 
complication can occur in the syndrome of erythema multiforme 
from a mild injection of the conjunctiva most marked in the 
palpebral fissure, a catarrhal conjunctivitis, a membranous or puru- 
lent conjunctivitis. Younger people seem to be more prone to the 
purulent type. Corneal involvement is comparatively rare. Finally, 
panophthalmitis may occur. Lesions affecting the conjunctiva 
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appear to be the most frequent sequelae of the disease, and. one 
should watch the patient for a long time lest symblepharon should 
occur. An accurate prognosis is thus impossible, and our experience 
has not borne out the statement that the mucous membrane 
lesions are always benign (Genet and Speckmann). Herpes 
ophthalmicus, which is almost certainly due to a virus, is 
known to affect every ocular tissue, and if the erythema multiforme 
syndrome is also due to a virus, while the organism shows a predi- 
lection for the mucous membranes, it may affect any tissue. 

While the etiology remains obscure the treatment is necessarily 
symptomatic. Reports of the use of vaccination are too scanty to 
permit any judgment on its effect. Sulphonamides and peni- 
cillin may assist in preventing or curing secondary bacterial invasion. 
Corneal grafting may be performed. It was done in the first case 
described in this paper, and we believe it to be the first time this 
operation has been performed for corneal lesions due to erythema 
multiforme. These remarks have been illustrated by the description 

‘of two cases. : 

Case I returned to our clinic two years after an acute attack 
complicated by the development and perforation of a corneal ulcer 
in the left eye, presenting a trichiasis due to entropion, and small 
dense scars in the tarsal conjunctiva. The entropion was corrected, 
and three years later she returned. Corneal grafting was performed, 
and the vision, which was 2/50 owing to a leucoma, is now 0°3 
with correction. We believe this is the first time a patient has _ 
undergone the operation for leucoma complicating erythema 
multiforme. 

Case II presents several interesting features. The first attack 
occurred at the age of 49 years, whereas the disease most commonly 
attacks people of the 20-40 year age group. The patient’s general 
condition was very grave. Chest complications are very rarely 
encountered, though two other cases have been cited—one of Kove’s 
patients who was gravely ill developed a broncho-pneumonia, and 
Nellen’s case a transitory pulmonary consolidation. The recurrent 
attacks of irido-cyclitis resembled those which occur in relapsing 
aphthous iritis (Behcet’s syndrome) —vide table of differential 
diagnosis. The alteration in the lacrimal secretion and the punctate 
staining on instillation of Bengal rose and fluorescein is typical of 
kerato-conjunctivitis sicca, but unlike the “ idiopathic” form, this 
complication was presumably due to involvement of the secretory 
glands of the conjunctiva. This complication is not unknown 
because Richards and Romaine, Richards and Grossmann have | 
reported kerato conjunctivitis sicca as a late manifestation occurring 
in cases of erythema exudativum multiforme. 


QcULAR COMPLICATIONS 119 


BIBLIOGRAPHY 


ADLORSBERG.—Les aphtes récidivantes cornéennes. Leur traitement par le foie et 
les vitamines. Thése de Paris. (Paris Méd., Vol. XXIX, p. 27, (939). 

ALAJMO, B.—Boll. Ocul., Vol. VI, p. 748, 1927. 

ALIBERT ET Bazin.—Quoted by Beaudonnet, 1822. 

ANDERSON, N. P.—Arch. Derm. a. Syph., Vol. LI, p. 10, 1945, 

BaaDER, E.—Arch. Derm., Vol. CXLIX, p. 261, 1935. 

BABEL, ‘. ET MaRTIN, E.—Bull. et Mém. ‘ape, fr. d’Opht., Vol LX, p. 304, 1947. 

_BAILey, J. H.—Arch. ‘of Ophthal., Vol. VI, p. 363, 1931. 

BARDELLA, J. GANDOLFI, C.—Boll. Ocul., Vol. XX, p. 175, 1941. 

BaRKAN, H., Arch. of Ophthal., Vol. XLII, p. 236, 1913. 

BARNETT, M. L. C.—Amer. Jl. Ophthal., Vol. XXXII, p. 144, 1915. 

BEAUDONNET, B.—Contribution a l'étude des manifestations oculaires dans 
l’érythéme polymorphe. Thése de Paris, 1894. 

BENEDEK v. u. MULLER —Wiener Ophthal. Ges , Vol. XI, p. 5, 1910. Ref.: 
Klin. Monatsbl., f. Augenhetlk:, Vol. XLVIII, II, p. 407, 1910. 

BERGMEISTER, R.—ZOl. f. Augenhetlk., Vol. XLI, p. 106, 1919. 

BERHO, P. —Sur une affection fibrile a symptémes cutanéo-mucueux multiples. 
Thése Lyon, 1921. 

BRAULT, J.—Soc. Derm. et Syph., Vol. XI, p. 4, 1896, 

BURNAND, R.—Rev. med. Suisse Rom., Vol. XXVII, p. 794, 1907. 

Caro-Paton, T.—Acta. Derm. Sif,, Vol. XXXVI, p. 615, 1945. 

CHAILLOuS, J.—Ann. d'Ocul.; Vol. CXXVII, p. 173,, 1902. 

Coccui, U.—Radtologia Clin., Vol. X, p. 3, 1941; Ref. Zentrabl. Ophthal., 
Vol. XLVI, p. 614, 1941. 

CoTTin1, G. B.—Rassegna Ital. d'Ottalm., Vol. VIII, p. 628, 1939. 

DuGan, J.—Clin. Proc. Child. Hosp., Vol. II, p. 298, 1946. 

DtrinG, E. v.—Arch. f. Derm., Vol. XXXV, p- 211, 1896. Quoted by Schieck, 
1931, and Salus, 1912. 

Epaear, K. J. and SYVERTON, J. T.—Jl. Pediatr., Vol. XII, p. 151, 1938. 

EpmunD, C.—Acta. Ophthal., Suppl. 7, 1935. 

FIESSINGER, N. et RENDU, R.—Paris Med., Vol. XXV, p. 54, 1917. , 

FIESSINGER, N., WOLFF, M. et THEVENARD. —Bull. Soc, Med. H6p. Paris, 
Vol. XLVII, p- 446, 1923, 

Fucus, E.—Klin. Monatsbl. f. Augenheilk., Vol. XIV, p. 333, 1876. 

GENET, L.—Traité a’Opht., Vol. 1V, p. 552, Paris, Masson, 1939. 

GILBERT, T. M. and II1nG, S. R.—Med. Jl. Australia, Vol. II, p, 774, 1946. 

GINANDES, G J.—Amer. Jl. Dis. Chtld., Vol. XLIX, p. 1148, 1935. 

GIvneER. F. and AGKLHOFF, H.—New York State Jl. Med., Vol. XLI, p. 1762, 
1941; Ref. Amer. Jl. Ophthal., Vol. XXV. p. 241, 1942. 

GROVE and MEISENHELDER, E.—Arch. of Ophthal., Vol. XXXVI, p. 631, 1946, 
Amer. Jl. Ophthal., Vol. XXX, p. 622, 1947. 

GROSSMANN, E. L.—Amer. Jl. Ophthal., Vol. XXIX, p. 1146, 1946. 

Hau, R. and EpInGToN, J. W.—Brit. Jl. Dermat., Vol. XCV, p. 133, 1933. 

HANKE, Vv .—Arch. f. Ophthai., Vol. LII, p. 264, 1901, 

HarT Lev, C. C.—Klin. Monatsbl. f. Augenheilk.. Vol. LXVII, p. 223, 1921. 

HEBRA, F.—On diseases of skin. London, 1866. 

JONEs, YERBY, W, TALBoT, F. F. and Kinc, W. F. —-Amer. Jl. Obhthal., 
Vol. XXIX, P. 185, 1946. 

KATZENELLENBOGEN, J.—Brit. Jl. Derm. a Syph., Vol. LVIII, p. 161, 1946. 

KokE, M. P.—Arch. of Ophthal., Vol. XXV, p. 78, 1941. 

Kove, S.—Amer. Jl. Med. Sc., Vol. CCX, p. 611, 1945. 

KuBik.—10 Versammlg. a’ Ophthal. Ges. Tscheofosl., 16/17 5, 1925; Ref. Klin. 
Monatsbl. f. Augenheilk., Vol. LXXVII, p. 784, 1925. 

LaNDOLT, R. F. (a).—Helv. paed. Acta., Vol. I, p. 246, 1946. 

(b) Helv. paed. Acta., Vol. I, 263, 1946. 

LAVERGNE, DE.—Bull. Soc. "Med. Hop. Paris, Vol. XLVII, p. 462, 1927. 

LevER, W. F.—Arch. Dermat. a. Syph., Vol. XLIX, p. 47, 1944. 

Macu, R. S., BABEL, J. ET NAVILLE, M.—Helv. Med. Acta., Vol. VII, p. 552, 


1941 
Morax, V.—Encyclopédie frang d'Opht., Vol. V, p. 837. Paris, O. Doin, 1906. 


. 
. 
‘ 
- 


120 G. D. MCKELLEN 


Murray, S. O.—Lancet, Vol. I. p. 328, 1947. 
NELLEN, M.—Lancet, Vol. I, p. 326, 1947. 
NIcoLau, MME.—Soc. roum. d’Opht., Bucarest, Vol. XVII. p. 6. 1931; Ref. 
Ann. @'Ocul., Vol. CLXX, p. 351. 1933. 
NoB..— Wiener Dermat. Ges., Vol. XIII, p. 2, 1895. Quoted by Chaillous. 
O Donovan, W. J. and MICHAELSON, L. (ob —Brit. Jl. Ophthal, Vol. XXX, p. 193, 
1946, 
PERCIVAL, G. H. and Gipson, H. I.—Brit. Jl. Dermat , Vol. XCIII,.p. 329, 1931. 
RaFFIN, A.—Klin, Monatsbl. Augenhetlk., Vol. LXVIII, p. 216, 1922. 
“RAMEL, E.—4 éme congr. derm. et syph. de langue franc. Paris, Juillet, 1929, 
Masson, : 
RENDU, R. (a).—Rev. gen. chir. et de therap., Vol. XXX, p. 351. 1916. 
(b)—Arch. internat-laryngol. Vol. VII, p. 482, 1928. 
RicHarps, J. M.—Arch. of Ophthal., Vol. XXXV, p. 380. 1946. 
RICHARDS, J. M. and RoMaINeE, H. H.—Amer. Ji. Ophthal., Vol. XX1X, p. 1121, 
1946. 
RIGLER—Die Tirkei und ihre Béwohner, Wien, 1852, Vol. II, ip. 45." Quoted by 
Steffens and Edmund. 
RosENBERG, L. and ROSENBERG, J.—Arch. of Dermat., Vol. XLI, p. 1066, 1940. 
SALus. R.—Klin. Monatsbl. f. Augenheilk., Vol. L, pp. 1, 30, 1912. 
SNEDDON, J. B.—Lancet, Vol. I, p. 466, 1947. 
SPECKMAN, H. M.—Niederl. Ophthal. Ges., 24/25- 5-1941; Ref. Zentralbl. f. 
Ophthat., Vol. XLVIII, p. 10, 1942. 5 
STAINSBY, W. ].—Erythema multiforme. Cecil Text-book Medicine, 5th Ed., 
1942, Saunders. 
STEFFENS.—Klin. Monatsbl. f. Augenheilk., Vol. XL, II, p. 50, 1902. 
STEVENS, A. M. and JoHNsON, F. C.—Amer. Jl. Dis. Child,, Vol. XXIV, p. nabs 
- 1922. 
STORCK, ay -—Schw. med. Wschr., p, 1102, 1942. 
TERSON, A.—Troubles oculaires’ dans l'erythéme polymorphe. Assoc. 
l’avancemeni des sciences. Congr. Bordeaux, 1895. Quoted by Terson, 
1912. Arch. Vol. XXXII, p 274, 1912. 
URNIKER, W. and CroFooTt, M.—U.S. Naval Med. Bull., Vol, XLVI, p. 1466, 


1946, 
WHEELER, M.—Amer. Jl. Ophthal., Vol. XIII, Ps 508, '1930. 


CONICAL CONTACT LENSES 


BY 


G. D. MCKELLEN 


CONICAL contact lenses—i.e., contact lenses having haptics in the 
form of a truncated cone—were designed and first produced by Dr. 
‘William Feinbloom, of New York, who described them in an 
article in the ‘* Optometric Weekly ’ ’ in 1945. Dr. Feinbloom 
stated in that article that the major problem in contact lens fitting 
has always been that of reducing to a minimum the pressure of 
the lens on the eye. He was using Zeiss ground lenses with 
spherical haptics prior to 1930, and read a paper dealing 
exhaustively with this type of lens.at the American Academy of 
Optometry meeting in Omaha in 1930. After ten years’ experience 
with this type, he changed over to the moulding method, which he 
described in a paper at the Academy meeting at Chicago i in 1936. 
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After carrying out this technique on some thousands of eyes, he 
decided that it was easiér to carry out the necessary grinding and 
adjusting on standard lenses of a shape more truly representing 
the shape of the eye than spherical lenses. Study of the moulds 
taken, showed that the curves of the surface of the eye are toroidal 
rather than regularly spherical, and he developed a series of lenses 
with toroidal haptics in 1940. He says that ‘‘ While these lenses 
gave results that were a significant advance on those given by the 
older types, he was still dissatisfied.”’ He then stated the problem 
thus—‘* What form should the haptic of a contact lens take in 
order to produce minimum pressure on the sclera and con- 
junctiva?’’ And ‘ At what places should the lens rest on the 
sclera so that the pressure remains minimal, even when the lens 
moves?’ A long series of experiments was undertaken to deter- 
mine the effects of changes of surface forms, and the main 
conclusions arrived at were :— 


(1) the surface used must rest on an area sufficiently behind 
the limbus to avoid pressure there; 


(2) this surface must be’ sufficiently inside the edge of the lens 
to prevent the edge from digging when worn for a long period of 
time ; 

(3) this surface must rest on an area narrow enough to allow 
change to a new area as the eye moves; 


(4) if the lens rests on the prescribed areas, then the more 
tangential the surface of the haptic is to the eyeball, the less the 
pressure on the eye. 

Thus the ‘‘ conical ’’ haptic was arrived at, and ‘‘ Feincone ”’ 
lenses were introduced. A ‘‘ Feincone ’’ lens is made up of three 
parts—the spherical ‘‘ optic,’? the conical ‘‘ haptic,’ and a 
temporal flange. The purpose of the flange is to carry the temporal 
edge into the outer fornix and bring it into bare contact with the 
bulbar conjunctiva, so that it does not rub the lid margins at the 
outer canthus where the lid pressure is greatest. A noticeable 
feature of the conical lens is the almost complete absence of the 
transition shoulder or ridge that can be felt in other types. This, 
I think, is an important point to which I will refer later. 

There are five variables in the conical lens :— 

The angle of the cone. 

The radius of curvature of the flange. 

The overall size. 

The radius of curvature of the optic. 

The diameter of the optic. 

The cone angle determines the position of the area of contact 
of the haptic for a given eye. The smaller the angle of the cone, 
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the further back the area of contact. Compare Fig. 1 with Figs. 
5 and 6. 

In the Feincone series the angles are 80 deg., 86 deg., 92 deg., 
98 deg., 104 deg. and 110 deg., though they are specified by the 
half-angle—40 deg., 43 deg., 46 deg., 49 deg., etc. The most 
commonly used angles are 43 deg. and 46 deg. | 

The flange radii are 12 mm., 12:6 mm., 13:2 mm. and 13:8 mm. 
' The ‘‘ standard ’’ overall size is about 23 mm., but smaller and 
larger lenses can be obtained, specified + or - 1, 2, 3, 4, or 5. 

The radius of curvature of the inner ‘surface of the optic is 
normally 8-5 mm. in the 40 deg., 43 deg. and 46 deg. angles, and 


Fic. 1. 
A well-fitting conical lens. 


Fig. 2. 
Lens of too small an angle of cone. 
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8 mm. in the 49 deg., but any radius from 7, 7:5, 8, to 85 mm. 
is obfainable with any angle. 

The normal diameter of the optic is 12 mm., but the whole series 
can be obtained with 14 mm. diameters if required. This is an 
advantage in certain cases—those having unusually large corneae. 

There are also double-angle lenses which are useful for large 
flat eyes (Fig. 3). : 


3. 
Double-angle haptic. 


4. 


Showing tight flange. Note how lens is lifted so that haptic does not 
rest on sclera. 
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The fluorescein test is used to determine the correct angle of 
cone and radius of curvature of the optic. The aim is to put the 
band of contact two or three millimetres behind the \imbus and to 


give positive corneal clearance with the eye in the primaty position’ 
(see Figs. 1 and 5). . 


Fic. 5. 
Lens on eye, frontal view. Showing minimum limba) clearance. 


Fic. 6. 


Angle of cone too great. 


‘The limbal clearance must not be too great, or the lens sail to 
edge contact and lags badly, and protrudes too far, giving a poor 
cosmetic effect (Fig. 2). The lens should be allowed to remain 
in situ for half an hour before final judgment as to the correctness 
of the selected cone angle is pronounced. In some cases the lenses 
settle back quite a lot—owing probably to the thickness, looseness 
and texture of the conjunctiva and episcleral tissue. 
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_ While selecting the cone angle it is necessary to watch the flange 
also. If the flange is too steep so that it digs, the whole lens may 


be lifted so that the cone does not make contact in the normal 
manner, even though it is of the correct angle (Fig. 4). The 
fluorescein will then extend right to the periphery. The flange 
should make bare contact with the conjunctiva. 

When the correct angle of cone, radius of flange and radius of 
curvature of the optic have been chosen, any sensation the patient 
reports will be due to the rubbing of the lids against the edges 
of the lens. This may well be due to wrong over-all size, and the 
same lens of smaller or larger diameter should be tried. In some 
Cases—usually cases of rather marked irregularity of the surface 
of the globe—there may be a loose edge at one localised part, 
necessitating either grinding off or bending with the ‘‘ Feincone ”’ 
forceps—a forceps with parallel jaws curved to approximately the 
curves of the haptic, which is heated in boiling water and applied 
to the area to be bent. In the hands of an experienced operator 
these forceps are of very great value, eliminating the need for 
much grinding, etc. Feinbloom’s own instructions regarding 
examination of the edge fit are :— ; 

Examine the edges in ordinary light in this order :— : 

(a) Superior—if tight (blood vessels interrupted and conjunctiva 
blanched) angle of cone is too small. If loose but no loss of liquid 
occurs, ignore. 

(b) Superior-nasal—this must not be tight or it will certainly 
cause trouble. If tight, increase angle. If loose, without loss of 
liquid, ignore. 

(c) Nasally (at 180 deg.)—should be loose without loss of fluid. 
lf tight, increase angle of cone. 

(d) Temporally—flange edge must jus/ rest against conjunctiva. 
lf tight, increase radius of curvature of flange. If standing off, 
decrease radius of curvature of flange. 

A goed method of showing that the sensations described by the 
patient are due to lid irritation is to lift the lid away from the 
lens at the point indicated by the patient as being “‘ tight’ or 
otherwise uncomfortable. If the sensation disappears as the lid 
is lifted away, it is almost certainly pure “‘ lid-sensation,’’ due to 
rubbing of the palpebral conjunctiva against the edge of the lens. 
The edge of the Jens may need adjustment, or the sensation may 
pass away after a few minutes. A patient with tight lids will feel 
the edges of the lenses more than one with loose lids, and due 
allowance must be made for this factor. Repeated insertion and 
removal of the lenses is the best remedy for tight lids. — 

A well-fitted conical lens should be worn for four hours at the 
first attempt, without any discomfort. ce 

Conical lenses are now being made. in England. The only 
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English-made ones of which I have experience are the ‘‘ Kelvin ”’ 
lenses made in Manchester. They are based on the same principles 
as the ‘‘ Feincone ”’ lenses, but are made of a harder plastic, and 
are thinner. The flange is not spherical in curvature—its curve 
a believe, hyperbolic in form—and this has reduced the 
‘hump ”’ at the temporal side. The flange curves smoothly from 
the haptic and follows the curve of the sclera closely. The 
‘“* Kelvin ”’ series provides a rather larger range of cone angles, 
84 deg., 88 deg., 92 deg. (the same as the “ Feincone ’’ 46 deg.) 
96 deg., 100 deg., 104 deg.—i.c. in steps of 4 deg. instead of 6 deg. 
Each cone angle can be obtained with radius of curvature of optic 
of 7 mm., 7-5 mm., 8 mm. or 85 mm., as required. The flange 
curvatures vary_ from 1225 mm. to 145 mm. radius. The optic 
is decentred bodily towards the nasal edge, the standard decentra- 
tion being 12} deg., which can be varied to 14-5 deg. or 10:5 deg. 
The 105 deg. decentration gives more material nasally and less 
temporally : the 14-5 deg. gives less nasally and more temporally. 

‘* Double-angle ’’ lenses are available in The ‘‘ Kelvin ”’ series. 
These have two different angles of cone in meridians at right angles 
to each other. The meridians can be at any position—say 180 deg. 
and 90 deg., 46 deg. and 185 deg., 60 deg. and 150 deg., etc. 
The effect is a ‘‘ squashed ’’ cone which will fit a ‘‘ toric ’ ’ sclera. 
A regular cone will fit a toric sclera if the toricity is not too great. 
The fluorescein pool will be oval, with the long axis of the oval 
along the meridian of steepest curvature, in such a case, but this 
does not matter so Jong as the band of contact does not reach the 
edge of the lens. In some of these cases it is necessary to fit an 
oval lens, e.g., instead of 23:5 mm. diameter, 24:5 x 23:5 mm., long 
axis vertical. This would be sufficient to take care’ of a mild 
toricity. If the eye cannot be fitted satisfactorily this way, a 
double-angle lens—say LF (96 deg. and 92 deg.) should be tried, 
and if this difference is still not enough, the LE (96 deg. and 
88 deg.) should be tried, and so on. These double-angle lenses 
are most useful, and differences up to 16 deg. are provided. Any 
scleral toricity of such degree that the double-angle lenses with 
16 deg. difference will not cope with it, indicates the need for 
moulding. The double-angle series will cope with scleral toricity 
far beyond the range of oval ground sphericals. 

My own experience with conica! lenses has satisfied me that there 
is a definite place for this type in the armoury of every serious 
practitioner. The fitting technique is a good deal simpler than 
any other and takes much less time, which is an advantage from 
the patient’s point of view, at least. I believe that 50 per cent. of 
the would-be wearers of contact lenses can be fitted with conical 
lenses with results at least as good as those of any other method— 
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in some cases with better results, because some eyes are of a shape 
that is ideal for the conical lens and less suited to any other type. 
If 50 per cent. of one’s patients can be satisfactorily fitted by a 
method that takes half the time required for any other, it would 
be stupid not to use it. I am not advocating hurried work, but | 
do feel that any technique that shortens the time required for 
satisfactory fitting is to. be encouraged. 

It is also true that there are some eyes that cannot be fitted 
satisfactorily with conical lenses or can better be fitted with other 
types. No attempt should be made to fit these cases with conical 
lenses, and if necessary, they should be referred to other practi- 
tioners who are masters of the more difficult techniques of fitting _ 
moulded and ground spherical lenses. 

There is no doubt that, for a recruit to contact lens fitting, the 
conical type is the easiest and least expensive to begin with, and 
will cover a wider range of patients satisfactorily, than will any 
other type. Nevertheless, the aim of all practitioners should be 
to fit all types. Fitting conical lenses will enable the beginner 
to gain confidence and experience for the more difficult work. 

Conical lenses are extremely comfortable to wear, it is relatively 
easy to obtain a perfectly comfortable fit. This is due in part, | 
think, to the absence of the transition ridge, and partly to the fact 
that the lens rests well behind the limbus on a narrow band of 
conjunctiva, and changes its position of contact slightly as the eye 
moves. The veiling problem does not seem to be eased appreciably 
by the use of conical lenses. One gets the same widely varying 
results as with other types. Conical lenses lend themselves to 
experiments along the lines of fenestration, grooving of the haptic, 
etc., as well as any other type, but no considerable work has been _ 
done in this direction so far. © 

The last word on contact lens design has not yet been said, but 
the use of conical lenses will no doubt lead to sonte further develop- 
ments. I would say, from my own experience, that the advent of 
conical lenses has advanced the science of contact lens fitting, and 
provided us with a simple and less time-consuming method of 
obtaining a comfortable and satisfactory fit for a large percentage 
of our patients. It has shown that the ‘“‘ glove fit’’ is not 
necessarily the correct ideal to strive for, and that a design far 
removed from the moulded lens may yet prove to be the answer 
to some of the problems with which we are faced. 
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POST-OPERATIVE SECURITY IN CATARACT 
OPERATION 


BY « 
T. G. WYNNE PARRY 


BANGOR 


SINCE the article on a method of providing post-operative security 
in cataract operation was published in the September, 1947 issue 
of the Brit. Jl. Ophthal., some colleagues have mentioned the 
difficulty of carrying the upper part of the complete conjunctival 
flap over the wound when drawing the purse string suture tight 
after the extraction. The edge of the flap, unless guided carefully 
by an iris repositor or similar instrument, in some cases entered 
between the lips of the section. 

For some time past the following procedure has been found to 
work very well, and to give complete control over the upper part of 
the conjunctival flap, no matter how widely the section may gape. 

A silk suture, No. 0, in a curved needle—a blunt one is preferable 
—is passed through each loop of the purse string suture from 


silk suture 


a 


catgut purse string 
~ guture 
conjunctival edge 
catgut purse string catgut purse string 
suture suture 


9 o’clock to 3 o’clock (see diagram), the ends of the suture are left 
loose on both sides. 

When thc extraction is completed, and the toilet of the wound is 
finished, the silk suture is drawn taut, this draws the upper half of 
the conjunctival flap towards the suture and then, while the purse 
string suture is tightened, the silk suture simultaneously is carried 
forward and down over the wound, taking the conjunctival flap 
with it. 
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When the purse string suture is tied and cut, the silk suture can 
be similarly dealt with. With this silk suture holding the whole of 
the upper half of. the conjunctival flap, the control of the flap is so 
complete that any section, even when gaping with vitreous loss, can 
be covered without difficulty. 

With regard to fixation of the globe for section when this method 
of complete conjunctival flap is used, Mr. Williamson-Noble has 
suggested to me that an episcleral suture, as used by him, gives 
good control, etc., and is possibly preferable to the original sugges- 
tion of leaving a conjunctival tag at 6 o’clock on the corneal margin. 

I have not yet tried this method, but it would certainly seem to 
allow of a cleaner conjunctival flap and more certain fixation. Iam 
indebted to him for his suggestion. 
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Physiology of the Eye. H.Davson. Pp.xand 451. 301 Figs. 
Bibliography. London: J. and A. Churchill. Price 32/-. 1948. 

This book, in the words of the author’s preface, has been written 
with the needs of the medical student, the optician, and the prospec- 
tive diplomatist in ophthalmology in mind. Itis clear that a know- 
ledge of the fundamental principles of ocular physiology is an 
essential item in the clinician’s armamentarium, but, while in recent 
years there has been produced a plethora of monographs and 
original papers on various aspects of these principles, there has 
equally during the same time been published no book attempting to 
give a balanced conspectus of new work. The book under review 
not only describes simply but fully the established facts of ocular 
physiology, but gives a fair and balanced, though condensed, 
assessment of new work and its implications. 

After a simply written introduction on the structure of the eye, 
the first two sections deal with intra-ocular dynamics and the 
mechanism of vision. Both these subjects at the present time are 
in a state of flux such as would rejoice the followers of Heraclitus, 
and one need only say that on such contentious theories, among 
others, as those on the physiology of the intra-ocular fluids, the 
photochemical aspects of vision, and colour vision, the author gives 
a fair and up-to-date summary. 

The following sections discuss the neuro-muscular control of the 
extra-ocular muscles, of the pupil and of accommodation, the 
protective mechanisms of the eye, visual perception and elementary 
physical and physiological optics. In the section on optics, the 
exposition is as simple as possible; complicated mathematical 
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formulae have been avoided as far as reasonable, while the optical 
principles have been made adequately clear ina series of well-drawn 
ray-tracing diagrams. ; 
Within its self-imposed limitations the book is excellent. It 
should be warmly welcomed and well received by the prospective 
examination candidate, and by those of his seniors who wish to take, 
it were, a “refresher course’? which embraces the essentials of 
modern work and views. ‘ 


NOTES 


. Royal ery eof THE following lectures will be delivered at the 
College in Lincoln’s: Inn Fields, London, 
Lectures W.C.2 :—Tuesday, March 29, 1949, Professor 
A. Franceschetti (Prof. of Ophthalmology, 
University of Geneva), Cataract Associated with Lesions of the 
Skin, at 5 p.m.; Professor G. B. Bietti (Prof. of Clinical Optics, 
Pavia University), Ophthalmic Aspects of Protein Deficiency and 
Disordered Protein Metabolism, at 6.15 p.m. Wednesday, March 30, 
1949, Dr. E. Hartmann, Psychosomatic Symptoms in Ophthalmo- 
logy, at 5. p.m.; Professor H. J. M. Weve (Prof. of Ophthalmology, 
Rijksuniversiteit) (the subject to be announced later), at 6.15 p.m. 


W. F. Davis, 
Secretary, 
Postgraduate Education Committee. 


Papers submitted for publication should be sent to :— 
The Secretary of the Editorial Committee, 
British Journal of Ophthalmology, 

Institute of Ophthalmology, Judd Street, London, W.C.1 


Such papers.should be typewritten in double spacing on one side of the paper 
only, leaving a 14 inch margin. The Author's name and address should be plainly 
indicated. References to the literature should be set out in accordance with the 
Harvard System, e.g., Langley, J. N. (1919).—J. Physiol., 53,120. Illustrations 
should not be fixed to the typescript. They should be numbered in sequence, and 
the top of each should be clearly marked. : 


Publication of a paper does not imply that the Editorial Committee agrees with 
the views expressed therein. The Committee reserves the right to delete redundant 
words, to modify ambiguous phrases, and to translate foreign idioms into current 
English expressions, Twenty-five reprinted copies will be sent to the Author (or 
Authors) of each article free of charge. A form of application will be attached to the 
Author’s galley proofs for any additional copies which the Author may wish to buy. 


: 
j 
} 
SS 
EE 
& 


